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have been reported to be pectic substances and callose, other 
polysaccharides, proteins, and enzymes. Proteins may be interbedded in 
r < " 
vesicles in the intine. They are easily leached out and may be the cause of 
, . ,', 
allergic reactions in man. Antigens have also been reported from the exine • 
• ', ' .• ',' 1 : ' " ';, 
The largest ,concentrations of pro,teins are found u~der apertures where the 
intine usually appears more stratified. The onci are thickenings immediately 
• I • ,- 'l , ! . 
underlying the apertures. The third, outer layer, is the exine. This forms 
; ". ~ '.' • :: " • Q 
an extraordinarily ,resistant' wall. The exine consists of two main layers: 
the inner one, the intexine or endexine, and the outer one, the ectexine. 
~ ..,. ). 
Rather wide pores are a genuine feature of the endexine. The ectexine 
. . . 
comprises small, radial, rod-like elements. Most pollen grains possess 
, ' " I 
apertu~e,s and two, types are ,observed; pores and furrows (col pi). The size 
range of pollen grains is from , pm to 200 pm. 
Pollen allergens are proteins or glycoproteins and have been characterised 
_ ; ~ ~ f" < • • ~ ~:. f . ; _" . ! ' 
for both ragweed and grass pollens. T.P. King and co-workers at the 
, .. i ~ t _, \. %" ~ ! 1 ~ ~ ~ ""'~. ,.., , 
Rockefeller University in New, York isolated and purified the allergens from 
• . ~' , ., l' 
ragweed pollen in 1964" naming the two most poten~ ;antigens E and K. 
They have proved to be acidic proteins comprising two sub-units, an alpha 
. :.. ; ~ ~. -.. , 
chain of molecular weight 21,800 and a beta alpha chain of molecular 
weight 15,700 giving a total molecular weight of 38,000. The two chains 
are readily dissociated by heat, and are linked by covalent bonds. 
i ; 
Antigen' E is' present in f~ur different forms that are all immunologically 
similar but differ in isolectric points. The allergens of grass pollen are 
"', ; ! •. 
, equally complex and three groups of heat-stable glycoproteins are the 
principal allergens. The two principal groups of allergens named groups 
I and II by D.G. Marsh and, collaborator,s have ~olecul~r weights of 
30,000 and 10,000 respectively and each have several.isoallergens 
differing in isolectric point. The allergens of ragweed and grass pollen 
• , I " ," , , ~ 
are located in extracellular wall sites, i.e. the intine and exine. 
35. 
Stanley and Linskens (1974) have studied many aspects of pollen biology , 
in great detail. They confirm that pollen grain size varies over a broad 
spectrum from 5 }1m to greater than 200 pm, as has already been described. 
In the majority of anemophilous (wind-pollinated) plants pollen grain size 
is within the limits of 17-58 pm. The greatest bulk of grass pollen lands 
within 3 metres of the source. Less than one per cent of all air-borne 
grass pollen reaches I Km from the source. Bioelectrical forces may also 
. ~ t t' '. -< ' • '" ~' 
be involved in pollen sedimentation. A high percentage of poJien carry a 
, 
,- -. 
negative electrostatic charge. While there is no evidence to support the 
,- , 
view that electropotential gradients between pollen and receptive organs 
are involved in pollination the possibility does exist that long distance 
, } 
transport is influenced by electrical relations. 
, .; ... 
Stanley and Linskens (1974) agree that the most important allergic antigens 
are prot,~ins or polypeptides although polysaccharides, glycoproteins and 
lipoproteins can also be effectivl~ antigens •. For a substance to be an 
important cause of respiratory allergy such as hay-fever it must be 
contained in the inhaled air in relative abundance and release a chemical 
antigen (allergen) which fulfi15 certain chemical criteria. , 
The antigen should: 
1. be foreign; 
2.· in general, have a molecular weight over 10,000;' 
3. the molecular. structure should possess a certain rigidity as 
is usually conferre~ by aromatic groups, disulphide 
linkages or double bOr:tds; 
4. the molecular surface configuration must afford "polar 
groups", for attracting antibodies and conveying specificity; . 
5 •. be metabolised by the body in a specific period of time. 
Proteins and certain other chemical moieties which can be. elicited from 
pollen and mould spores fulfil most of the above requirements; their' 
chemical structure makes them effective antigens. It is thought that 
entomophilous insect-pollinated pollen may also contain antigenic proteins. 
36. 
The allergenic component of the pollen grain is only a very small part of 
it - aUergens usually only comprise 0.5-1.0 per cent of the total; 
extractable pollen proteins.' In 1977 Aufosso et al first isolated and' 
characterised an allergen from a plane tree (Platanus acerifolia) pollen 
- a glycoprotein with, a molecular weight of 22,000. 
Allergen Exposure 
In an earlier section it was stated that the nose is the main target organ 
\ , 
in hay-fever but the mode of contact with the nasal mucosa bears some 
\ t' 
further examination. Air normally passes the nose at a speed of two metres 
\ . 
per second. The nose has three distinct functions, p~rformed. in the 
nasal cavities: warming, moistening and filtration of air. We are concerned 
in particular here with filtration. Large particles are removed by the 
'I '.' ' 
vibrissae - the hairs at the entrance to the nostrils. Turbulent 
precipitation removes other particles. Air passing through the nasal 
passageways hits many obstructive vanes, such as the turbinates, the 
septum, and the pharyngeal wall. Each time air hits one of these 
obstructions it must change its course, and the particles suspended in the , 
air, having far more mass and momentum' than air Itself,' cannot change 
their direction of travel as rapidly as air can. They therefore continue 
forward striking the surfaces of the obstructions. Particles are entrapped 
in the mucus secreted by the mucous membrane covering the surfaces of 
the nose." The effect of the ciliated epithelium is to mobilise the mucus 
towards the pharynx where it is either expectorated or swallowed. Almost' 
no particles larger than four to six ).Jm in diameter are allowed to enter 
the lungs in the inspired air.: Particles smaller than one half pm in diameter 
usually remain suspended even in the alveolar air and are expelled from the 
lungs during expiration •. Particles between 0.5 J-lm and 4 J.lm precipitate or 
diffuse against the walls of the respiratory' passages or alveoli adhering to 
the alveolar fluid. 'It is therefore particles which adhere to the nasal 
37. 
mucous membrane whi,ch are of _importance in hay-fever. Non-specific 
irritation' of the nasal passageways may stimulate the sneeze reflex. 
Afferent impulses pass in the fifth nerve to the' medulla where the reflex 
is 'integrated. An air block occurs mainly at the soft palate and uvula. 
Pressure is built up in the lungs and pharynx behind the uvula which is 
suddenly depressed, and large amounts of air pass rapidly through the nose, 
thus helping to clear<the nasal passages of foreign matter. SneezIng can 
, also be triggered by 'afferent impulses from the eyes, e.g. bright light. 
Particles between 1 J1m and 10 J,lm in diameter are most likely to be 
trapped in the nose and included among those, grass pollen grains are most 
commonly implicated as causes of nasal allergy. Mygind (1979) points out 
that physical work; by increasing air-flow over the -nasal mucosa, will 
increase nasal deposition of pollen and promote rhinitis. Pollen grains 
are normally in contact with the nasal airway mucosa for 10-30 minutes 
due to the mucociliary clearance system. 
The Immune Reaction 
A commonly accepted medern view of the Type I immune reaction involved 
• - < .' '. ':, 
in that the antigenic polypeptides of the pollen grain wall react with the 
Fab fragments of the IgE molecules which are attached to the membrane 
of mast c~lls in the n~sal mucous membrane. Adjacent IgE ~olecules are 
thus "bridged" at their Fab fragm~nts. When a critical number of IgE 
molecules are cross-linked by allergen binding to their Fab fragments 
changes occur in the cell membrane, to allow" calcium to pass into the cells 
from the extracellular space. An increase in intracellular calcium causes 
granules within the mast cell to swell and then move towards the cell 
surface by a process requiring energy consumption. Fusion of the 
. .' . 
perigranular and plasma membranes enables the pre-formed mediators, 
which are packaged within the granules, to escape. These mediators 
include histamine, heparin, chemotactic factors which stimulate the 
'38. 
selective migration of eosinophils and neutrophils and also a variety 
of tissue damaging enzymes. Entry of calcium into the cells stimulates 
the breakdown of some of the membrane phospholipids by enzymes which 
are called phospholipases. Their activity releases an unsaturated fatty 
acid, arachidonic acid, in parallel with the release of the granule 
mediators. "Mast cells and basophils have' the capacity to transform this 
arachidonic acid to other potent mediators." Metabolism via the cyclo-
oxygenase pathway produces prostaglandins, and in particular, prostaglandin 
02, whereas lipoxygenase metabolism of arachidonic acid gives the 
leukotrienes and potent chemotactic lipids.', Mediators are released within 
1-2 minutes of antigen challenge and some, like histamine and prostaglandin 
02, cause vascular engorgement and nasal obstruction. Others, like 
bradykinin, cause irritation of afferent nerves producing nasopharyngeal 
itching and sneezing or the leukotrienes C, 0, and E, which compose a 
substance previously recognised as slow reacting substance of anaphylaxis 
(SRS-A), cause oedema of the mucous membrane. The preformed and 
newly generated chemotactic factors stimulate neutrophils, basophils and 
eosinophils to migrate to the inflamed mucous membrane and thereby 
aggravate and prolong 'the inflammatory reaction. This mechanism 
probably accounts for the more chronic nasal symptoms more commonly 
seen in perennial rhinitis but may also be responsible for the continued 
irritability and instability of the nasal mucous membrane throughout the 
hay-fever season. The role of thymopoietin and of cyclic AMP in this 
process is also under investigation .(Sattaur, 1982) •. There is considerable 
interest in the role of IgG in rhinitis and IgG4 has been found to be 
increased (Parish, 1981). There are similarities between IgG S-TS and. 
IgG4 and researchers have postulated that they may in fact both be the 
same sub-class of IgG. IgG2 has not been implicated in rhinitis. 
Mygind has extensively studied this aspect of the subject and has made 
9. 
several important discoveries related to it. When the allergenic 
substances have penetrated through the epithelium they may be ingested 
by macrophages which present the processed allergens for the 
immunocompetent cells, the lymphocytes. Only a small number of 
B-Iymphocytes will, upon stimulation with a particular allergen, be 
transformed into plasma cells which are capable of forming 2,000 IgE 
molecules per second. Stimulation of B-Iymphocyt~s and the consequent 
c c , 
formation of IgE antibody is under the control of T -lymphocytes which 
both partly facilitate the process (helper cells) and partly inhibit' it ' 
(suppressor cells). IgE has a special ~ffinity for, the surface ~f ma~t ceJls 
. 
and basophil leucocytes. Mygind (1982) points out that ,block'age of 
sympathetic innervation leads t~ nasal blockage. ,During the pollen se'ason 
basophil leucocytes migrate through the surface epithelium to the airway 
, .': I ,: .. r ", . • 
lumen but mast cells migrate only into the epithelium., The closer the 
• ! ~ " t 
mediator cell is to the epithelial surface, the ~ore important role it plays 
. ' .. ,-
in allergic rhinitis. Biochemical mediators released from mast cells and 
, .,. ,". f ,;) , ~. :. 
basophil leucocytes are either preformed within granules or generated 
from precurso~ molecules. Preformed mediators include . hista~in~ and 
, 
• l ~ \ 
the ~osinophil che~ot~ctic pep tides' (ECF -A). ' Me~b~ane; d'er i ~ed ' 
r " 
,'" I •. 
mediators consist of arachidonic acid metabolites - the enzyme' 
lipoxygenase produces leukotrienes (includi~~ SRS-A) and' .5-HETE from 
. , 
arachidonic acid, and c;:yc1o-oxygenase generates prostaglandins, 
prostacyclins, and thromboxanes. A late reaction, reproducible and defined 
in time, has not been convincingly demonstrated' in the nose •. Histamine 
is an important mediator of nasal allergy but nasal hyper-reactivity is 
probably induced by other mediators, possibly the arachidonic acid 
metabolites. Histamine release from epithelial mediator cells may 
therefore promote allergen penetration into the lamina propria, where 
there is a much higher number of mediator cells than in the epithelium 
and airway lumen. Experiments suggest that a direct histamine effect 
40. 
on nasal blood vessels is important for any persistent nasal blockage 
in allergic rhinitis. Ordinary HI antagonist antihistamines have little· 
effect on blockage in allergic rhinitis. Itching, sneezing, and discharge 
are mainly reflex mediated. Inhibition of these is mainly an effect on 
sensory nerves in the nose. 
Mygind (1982) has suggested the following hypothetical pathogenesis of 
allergic rhinitis: allergen exposure of· the sensitised nasal. mucosa 
increases the number of epithelial mediator cells - basophil leucocytes 
on the surface and mast cells between. the epithelial cells~ Thus both 
cell types, one derived from the circulation, and the other derived from 
the mucous membrane, appear to be of significance for the mediation 
of allergic symptoms in the nose. Histamine, released from these cells, 
increases epithelial permeability and promotes allergen penetration and 
contact with the larger number of submucosal mast cells. Histamine 
also increases vascular permeability and dilates blood vessels mainly via 
. . 
a direct effect on vascular HI and H2 receptors. Itching, sneezing and to 
a high degr~e, hypersecretion are cau~ed by histamine. effect on nervous HI 
receptors, hypersecretion being mediated via a parasyr:npathetic reflex .in 
the trigeminal and vidian nerves. Allergen exposure results also in 
increased mucosal reactivity, which is delayed in time and is probably 
not induced by histamine but more likely by the membrane-derived 
. . 
metabolites of arachidonic acid. 
Konno and Togawa (1979) have reviewed the role of the vidian nerve 
(the nerve of the pterygoid canal) in nasal allergy •. They found that 
localised nasal stimulation led to hyperrhinorrhoea in both sides of the 
nasal cavity before vidian neurectomy. Unilateral vi dian . neurectomy 
blocked hyperrhinorrhoea only in that cavity in which the nerve was 
sectioned. Hyperrhinorrhoea from the contralateral side with an intact 
vidian nerve was. blocked with sensory anaesthesia of the opposite side of 
41. 
the nasal cavity where the stimulation was applied. Nasal hyper-
secretion in allergic rhinitis was assumed to be mostly due to stimulation 
of sensory receptors by a chemical mediator and reflex stimulation of 
the nasal glands. Vidian neurectomy, however, did not have any apparent 
influence on the swelling of the nasal mucosa caused by localised 
stimulation of allergen and histamine. 
In agreement with Mygind, Hastie, Heroy and levy (1979) suggested that 
both basophils and mast cells may playa role in the pathogenesis of 
allergic rhinitis. They concluded that when nasal symptoms develop in 
allergic subjects on antigenic exposure basophils migrate into the secretions 
and mast cells migrate into the epithelium. It is suggested that this may 
partly explain Connell's· "nasal priming" effect, i.e. some cells migrating 
into epithelium and secretions as the season develops.· 
Platts-Mills (1979) studied the local production of IgG, IgA and IgE 
antibodies in grass pollen hay-fever and showed that antibody response 
to pollen antigens is truly local. Most patients with grass pollen hay-fever 
were found to have IgG, IgA and IgE binding activity to group I protein 
of Rye grass· pollen (BA) in both their serum and nasal secretions. IgG and 
IgA in nasal secretions had a higher proportion of pollen specific antibody 
than the IgG and IgA in serum showing that most of the IgG (BA) and IgA 
(BA) in nasal sec:retions must have been produced locally. In contrast, 
IgG antibody·to diphtheria toxin was found to represent a lower proportion 
of nasal IgG than serum IgG. These findings for IgG anti-toxin supported 
the view that the pollen specific IgG (BA) must have been produced 
locally.. Results also suggested that IgE in nasal secretions was also 
produced locally. Saliva samples were found to have little or no poUen-
specific IgG, IgA, or IgE BA. The major antibody response to injections 
of grass pollen extract· was increased serum IgG BA which was not matched 
in nasal secretions. The possibility is raised that serum IgG BA and IgE BA 
42. 
are produced predominantly in local lymph nodes whereas the BA found 
in nasal secretions was derived from plasma cells in the nasal mucosa. 
Zeiss et al (1978) quantified IgE antibody specific for ragweed Antigen E 
(AgE) on the basophil .surface in patients with ragweed pollinosis. They 
found a limited number of JgE receptors on the basophil surface as 
contrasted with the concentration of IgE in the plasma. 
Clinical Features 
Sneezing, runny nose (watery nasal discharge or rhinorrhoea), blocked 
nose and itchy eyes are well known as the major effects of the polJen ' 
provoked Type J immune reaction already considered. A wide range of 
more minor symptoms also appears to be associated with hay-fever a~d 
this aspect will be considered further alo~g with the ~ajor symptoms 
in the "Results" section of this thesis. 
. '.. 
Sore throat, cough, and wheezing are of particular interest as these 
symptoms may be assumed to 'be associ~ted with respira'tory infection 
and therefore treated inappropriately. This is more likely to occur where 
the major hay-fever symptoms are less prominent in a particular case. 
~ ,. , ~. ' . ~_ t 
Although symptoms,' of course, predominate,' physical signs may be noted 
in hay-feve~, ~nd, in particula~ in childhood' ~ufferers (Jones, 1978; 
Ziering and Klein, 1982). The "allergic salute" describes the 
characteristic rubbing of the' nose with the back ~f the hand and this 
. may in turn produce a "transverse bar" - a p~rsisting skin crease across 
. the lower part of the nose.' Puffy eyelids are common and the associated 
extra skin folds in the lower eyelids are known as "Dennie's 'lines". 
"Allergic'shiners" is a term used to describe the swelling and blue 
discolouration of the lower eyelids. 
43. 
Cerrelatien ef Symptems with Pellen Ceunts 
Viander and Keivikke (I~78) studied the seasenal symptems ef hyposensitised 
and untreated hay-fever patients in relation to birch pollen counts and 
examined the cerrelations with nasal sesntivity, prick tests and RAST 
(radie-allergoserbent test). In the early part ef the season, when birch 
pollen ceunts were low, the onset ef symptoms was significantly associated 
with high sensitivity ef the patients. In the late season many patients r, 
shewed symptems irrespective of their nasal and RAST sensitivity. About 
90 per cent ef the total group of patients reported mild sympto!Tls wh'en the 
pellen count exceeded 801m' in the early season and 80 per cent of them 
still had symptoms when the count was below 301m' in the late season." 
There are few reperts en the correlation between the clinical sensitivity 
ef the patients and the appearance of the first seasonal symptoms. Hyde 
(1972) estimated that 10 per cent ef hay-fever patients are likely to. have ' 
symptoms when the pellen ceunt exceeds 101m'. " The mest sensitive patients 
reperted symptoms even befere pollen can be' detected by Hirst traps' " 
(Davies, 1975). 'According to Frankland and Davies (Unpublished results, 
see Davies and Smith 0'73) ) all clinically sensitive patients experience 
symptems ef hay-fever when the grass pellen count exceeds 50/m'. 
Similar counts were ebtained by Ogden and Lewis (1960) and by Fuckerieder 
(1976). In Viander and Koivikko's study 90 per cent of patients had 
symptems when the pellen count exceeded 801m'. The larger amounts ef 
birch rather than grass pollen required to. provoke symptoms in all 
clinically sensitive patients could be explained by the smaller size of birch 
pellen, resulting in a much smaller average volume in birch pellen than in 
grass pellen (Hyde, 1972). Thus with the same number ef grass and birch 
pellen spores, quite different concentratiens ef pellen allergen per cubic 
metre ef air will be ebtained. An alternative explanatien would be 
different allergenicity of different pollens and a different speed of release 
44. 
of allergens from different pollen grains in the nasal mucosa (March, 197.5). 
A high proportion of the patients, irrespective of their clinical sensitivity 
continued to have symptoms late in the pollen season, when the pollen 
counts were low~' . High; symptom scores in relation to pollen counts late in 
. 
the ragweed season have been reported previously (Lichtenstein et aI, 
1966; Sack and Golan~ 1'42). A prebable explanation for this phenomenon 
would be a decreased nasal threshold after the environmental exposure to 
pollen, "the priming of the end organ" suggested by Connell (1968). Thus 
the existence of symptoms at low pollen counts reflects the high nasal 
sensitivity of the patients only early in the pollen season, not late in the 
season. Lichtenstein's group at John Hopkins (Bruce et aI, 1977), studying 
the role of ragweed pollen in autumnal asthma, found significant 
correlation of symptom scores with ragweed, alternaria, hormodendrum, 
fusarium, and helianthusporium pollen counts. Their study design was very 
similar to that about to be described where the emphasis is on relating 
patient's symptoms to elements of the total pollen count rather than on 
skin test or RAST results. 
4.5. 
CHAPTER· 4 DESCRIPTION OF STUDY , 
46. 
DESCRIPTION OF STUDY 
Aims of' Study 
The study was designed to examine the symptomatology of patients suffering 
from hay-fever and to attempt to correlate their symptoms with atmospheric 
pollen counts in Glasgow and with the data which could be obtained regarding 
the shedding of pollen by the grasses found in the West of Scotland. 
Methods 
Information regarding individual patient's hay-fever symptoms was gathered 
using a diary card on which patients were asked questions related to their 
hay-fever in previous years and on which they were asked to record the 
severity of their hay-fever symptoms during the 1983 season on a day-to-day 
• basis. They were asked to mark their symptom se~erity each night at 
bedtime. This r~lated to the 24 hour period just ending and' was recorded 
on a 10 cm visual analogue scale which ranged from (symptoms) tiabsent" 
to "severe". Pollen counts were carried out on the roof of the Department 
of Environmental Health of Glasgow District Council in the city centre 
and included not only grass pollen counts but also tree pollens and mould 
spores. Information relating to the likely times of pollen release from 
grasses found in different sites of the West of Scotland w~s obtained from 
the Agronomy Department of the West of .Scotland . Agricultural College 
at Auchencruive~ Ayr. 
The Patients 
The patients included in the study were from the author's own urban 
general practice in the West End of Glasgow or from the practices of 
general practitioner colleagues who had an association with the Department 
of General Practice, University of Glasgow for teaching purposes • 
. Additional patients were included from the Student Health Service of the 
University of Glasgow. 'In the case of patients not from the author's own 
practice, the author visited the various teaching practices and the Student 
47. 
Health Service to see the patients personally. All patients were issued with 
a Hay-Fever' Diary to record symptom severity and to gather background 
information. AU patients in the study were undergoing continuous treatment 
with one of two newer ge~eration, non-sedative anthistamines, Terfenadine 
or Astemizole, which, for the purpose of this study, could be considered 
to have comparable protective effects. It is clearly not possible to 
withhold medicati(m for any length of time during the season from patients 
suffering from hay-fever. It is assumed that symptom scores are therefore 
lower than would have been obtained in untreated patients. 
Symptom Scores 
The main element of the Hay-Fever Diary was a 10 cm visual analogue 
scale on which the patients were asked to record "global" symptom severity 
by means of a cross marked somewhere along a 10 cm line between 
"No symptoms" and "Severe" (See Appendix 2). Symptoms were thus 
recorded daily' and patients were asked to complete their diaries each night 
at bedtime in relation to the entire preceding 24 hour period. The 
earliest date on which any data is available is 19th May and the latest 
date is 29th August. No attempt was made to separate out the various 
elements of hay-fever symptomatology, e.g. sneezing, blocked nose, runny 
nose, itchy eyes, etc. in relation to the patient's own scoring of their 
symptoms. Visual analogue scales have been used widely since 1969 to 
rate subjective feeling (Emanuel, 1981). In the form of "the graphic rating 
scale" the technique was described as early as 192~. Visual analogue scales 
have been used to measure various subjective symptoms including pain, 
sedation, mental alertness, and subjective feelings and mood. The simple 
scale used in this study without superimposed numbers and not sub-graded 
with written descriptions of intermediate severity has been considered to 
be the most effective. €harlton et al have studied the use of self-
completion diari.es incorpo~ating 10 cm visual analogue scales in the 
48. 
assessment of symptom severity in hay-fever. They considered whether. 
the verbal instructions of the doctor/observer made any difference to the way 
the diaries were completed and found no advantage in giving these verbal 
instructions over leaving the patients to complete their symptom diaries 
from the written instructions alone. Nicholson (1978), however, highlights 
the imperfections of visual analogue scales as a means of assessment when 
compared with relatively more objective means of· assessment, e.g~ 
psychomotor testing in the . laboratory. Maxwell (1978) studied the sensitivity 
and accuracy of the visual analogue scale in a "classroom experiment" 
involving the assessment of ordinally related volumes of sound. He found 
that five out of forty-nine· results were erroneously significant. He 
concluded that his results were to some extent reassuring but that there 
was also some cause for concern. He cautioned against the use of complex 




Gregory (1952) first used the term "air. spora" and Davies (1962) described 
it as an ever changing mixture of plant particles of diverse shape and size 
and pointed out that sampling techniques should trap them aU with a 
known efficiency. Early experiments involved a horizontally exposed 
sticky slide, the somewhat inaccurately termed "gravity slide" which was 
cheap but rather inefficient and biased in favour of the larger particles. 
The Cascade Impactor WillS one of the first volumetric methods of air 
sampling. The Hirst Automatic Volumetric Spore Trap was based on the 
second of four progressively finer jets which constituted the Cascade 
Impactor. In the Hirst Trap air is drawn at 10 Htres per minute through 
a 14 x 2 mm orifice which is directed into the wind by a vane. The 
particles in the airstream are impacted onto a sticky surface microscope 
49. 
slide which is moved 2 mm an hour behind the inner edge of the orifice. 
The coating on the slide is usuaJly petroleum jeHy. On a slide exposed 
for 24 hours the trapped particles occur in a trace measuring 14 x 48 mm. 
After suitably mounting for microscopic examination in glycerine jelly, 
which was used for counting in Glasgow, or lactophenol solvar, the trace 
may be scanned longitudinally to obtain a daily mean or scanned at 4 mm 
intervals to trace 2 hourly changes in concentrations. 
The standard Hirst Automatic Volumetric Spore Trap was one of the two 
methods used to obtain the pollen counts recorded in this study. 
Rubber tubing 
connected to pump 
rate adjustment 
1I------1ft--4r- Legs 
HIRST SPORE TRAP 
Plate I Diagram of Hirst Spore Trap 
50. 
Plate 2 Hirst Spore Trap used in this study, on roof 
of Environmental Health Department. 
Plate 3 Further view of Hirst Spore Trap_ 
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The counts thus obtained relate, of course, only to the immediate vicinity 
of the sampling and there may be quite marked variations within the 
larger area such as the Greater Glasgow area In tills 'Case. Spot sampling 
may help to reduce this error and techniques have been develo~d to attempt 
this. The Gregory portable spore trap is a simple versloh of the Hirst trap 
J '. 
in which the sticky slide is stationary and through which air b'drawn by 
means of a hand operated pump. The rotorod sampler of Perkins consists 
of a pair of thin brass rods of square ,-cross section which are 'whirled at a 
constant speed by a battery operated motor. The leading edge of each rod 
carries a strip of "Sellotape" smeared with glycerine jelly and after 
exposure the strip is remt9ved, cut into four pieces and mounted in glycerine 
jeJly beneath a cover glass on a slide. 
An attempt has been made, to produce a personal pollen cou~tlng device 
(Leuschner and Boehm, 1979) but has so far met with little success. 
Apparently a further, attempt has involved the use of a tiny pump to 
create suction but this, device Is not as yet available., 
, " 
Morrow Brown (I'7n deKrlbed his own simplified version of the Hirst Trap 
in Derby and reports ttlat It IJ comparable to the Hirst' Trap' fot larger 
particles (down to 10 JJTYl diameter) and' considerably beUer for small 
particles (down to 1.0,;;.,2.0 jJm).' In the Morrow Brown trap the slide moves 
horizontally and the air jet' passes vertically downwards. A further ' 
development of this herizontal trap allews for readings to be taken for 
three days on separate slides without overlap. Such an instrument has been 
used by the Environmental Health Department of Rotherham Borough Council 
and, based on this,- the Air Pollution Division of the Environmental Health 
Department of Glasgow District Counc:U built the horizontal spore trap 
illustrated in Plates, 4-6. In contrast to the Morrow Brown trap this 
modified Rotherham trap has the same characteristics, i.e. orifice size, 
52. 







Plate 4 Diagram of Rotherham Trap. 
Plate 5 Interior of modified Rotherham Trap used 
in this study. 
53. 
Plate 6 Further view of modified Rotherham trap. 
Air Sampling Techniques Used in Glasgow for This Study. 
For the purposes of this study the Hirst trap and the modified Rotherham 
trap were operated in parallel on the flat roof of the Environmental 
Health Department at 23, Montrose Street, Glasgow in effectively, the 
city centre area. Height above sea level is 40 metres and above ground 
level is 25 metres. Latitude is 550 52'N, and longitude is 04 0 l5'W. 
Suction is applied to both traps by means of an air suction pump to 
produce air-flow of 10 litres/min monitored by a variable-area flowmeter 
(Platon trap-meter) tempmarily applied to the inlet nozzle in the case 
of the modified Rotherham trap. The Hirst trap incorporates its own flowmeter. 
54. 
Plate 7 The Hirst Trap and the modif ied Rothe rham 
Trap on the flat roof of 23, Mon t rose Street, 
Glasgow. 
Slides for both traps were glass microscope slides greased by a ppl ication 
of a film of white petroleum jelly, applied molten using a simple 
applicator of folded filter paper round a slide. After remova l from the 
trap, the slide bearing the trace receives a glycerine je lly mountant kept 
molten in an oven at 37<t, after which a cover glass is applied. The 
slide is put in a refrigerator t ill the mountant has set. Examination 
for pollen counting is carried out on a microscope with a magnification 
of 400X, using a travelling stage. Four trave rses are made, each of 
0.25 cm width, using a calibrated graticule, and the counts totalled to 
give the number of grains per cubic metre of air . Pollen counts were 
ca rri ed out from 10th April, 1983 until 31st August, 1983. 
Da t a re la t ed to sources and shedding of grass pollen. 
A vis it was made to the West of Scotland Agricultural College, Auchencruive, 
Ayr, whe re Dr. R.D. Harkess of the Agronomy Department was able to 
55. 
provide information describing the diff~rent kinds of grassland found 
in the West of Scotland with their estimated total areas and the variety 
of different grasses affecting each kind of grassland. Approximate total 
areas of the different grass varieties can therefore be calculated .. 
56. 
CHAPTER 5 RESULTS 
·57. 
RESULTS, 
Patient Data - Descriptive 
Sets of data from 81 patients were included in the analysis. 45 patients 
(55.5%) were maie and 36 patients (44.4%) were female. The mean age 
. 
of the patients was 27.0 years with an age range of 17 to 2' years. (Only 
patients aged .12 years and over were included in the study). 
Tables 2-7 summarise the information gathered about the patients' hay-
fever at the beginning of the study and not related in particular to the 1983 
season. The symptoms in Table 6 were recorded in a totally unstructured 
way by the patients. Grouping the first .5 symptoms together gives a total 
of 13 patients (16.1%) who described symptoms which could be considered 
more referable to the lower respiratory tract. 11 patients (13.6%) reported 
sore/itchy throat and 8 patients (9.'%) reported sore/itchy ears. 
Table 2 Severity of hay-fever in previous years 
Very mild Moderate Quite bad Very bad 
4 (.5.0%) 23 (28.4%) 36 (44.4%) 
Table :3 Time of year involved 
Only in the 
summer months 
.55 (68.0%) 
All the year round 
but worse in summer 
20 (24.7%) 
Table 4 Frequency of symptoms 
On the odd day Continuosly 
25 (30.9%) 49 (60.5%) 
58. 
16 (19.796) 









2 (2 • .5%) 
Table 5 Pattern of S~mEtoms 
Never A Little 
Sneezing 1 (1.2%) '18 (22.2%) 
Runny Nose 4 (4.9%) 13 (16.1%) 
Blocked Nose 7 (8.6%) 26 (32.1%) 
Itchy eyes 3 (.3.7%) 22 (27.2%) 


















Lethargy /lassi tude 
A version to sunlight, 
Dizzy 
Nose bleed 





































Only on days when Every day during Not recorded 
symptoms present the season 
24 (29.6%) 44 (54 • .3%) 13 (16.1%) 
Mean Visual Analogue Score 
Appendix .3 shows the mean visual analogue score for 19th May to 29th 
August. These figures are derived by taking the mean of the daily visual 
analogue scores for each of. the patients recording a score on their hay-
fever diary on a particular day. This means that' the figure for the 
'9. 
14th July i s the mean o f the v i sua l ana logue scores for the 72 pat ients recording 
a score that day, wher eas ear l y in the season, on May 24th, the mean score i s 
ob tained from the scores of only 6 pat ients. The number of patients reco rding 
on eac h part icu lar day is shown wit h the mean derived f rom them. The data 
contai ned in Appendix III JS presen t ed in graphica l form in Graph I. A lthough 
t he vi sua l ana logue score i s on a scale from 0 t o 10, the :nean score never 
r ises above 5.06 and, interestingly, never f alls be low 1.0 except on August 19th. 
ME A VI SUAL 
A ALOG UE SCORES 
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Pollen and Spore Counts 
Appendix IV shows the daily pollen counts obtained from April 12th to August 
31st, 1983. Graphs 2 to 11 show the daily pollen counts for elm, willow, ash , 
birch, beech, pine, grasS, nettle, alternaria, and ladosporium. Plates 8 t o 
17 are photom icrographs of the corresponding pollen grains or mould spores 
taken from slides on the da y during the season which is arrowed on the graphs. 
Plate 8 Photomicrograph of elm pollen grain x 500 
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Graph 2 Dail y pollen count - elm. 
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Pollen and Spore Counts 
Appendix IV shows the daily poJlen counts obtained from April 12th to August 
31st, 1983. Graphs 2 to 11 show the daily polle n counts for elm, willow, ash, 
birch, beech, pine, grass, nettle, alternaria, and ladospor ium. Plates 8 to 
17 are photomicrographs of the correspondi ng pollen grains or mould spores 
taken from slides on the day during the season which is arrowed on the graphs. 
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Plate 10 Photomicrograph of ash polJe n grain. x 500 
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Pla t e 13 Photomicrograph of pine pollen grain. x 500 
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Plate 14 Photomicrograph of grass pollen grain. x 500 
68. 
Plate 15 Photomicrograph of nettle pollen grain. x 500 
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Graph 9 Daily pollen count - nettle . 
69 . 
Plate 15 Photomicrograph of nettle pollen grain. x 500 
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Plate 16 Photomicrograph of aJternaria mould 
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Graph 10 Daily polle n count - a lte rna ria. 
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Plate 17 Photomicrograph of cladosporium 







CUBIC HETR E X 100 
Graph II Daily polle n count - c ladosporium. 
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Plates 18 and 19 are slides from the trap on 19th August and 25th May 
respect i vel y. Plate 18 shows a nettle poUen grain (centre of field) and 
an aJternaria mould spore (below right of centre). Plate 19 shows two ash 
poUen grains (left of field) and one birch poUen grain (right of field). 
Plate 18 Photomicrograph of slide from trap on 
19th August showing a nettle poUen grain 
(centre of field) and an aJternaria mouJd 
spore (below right of centre). x 500 
Plate 19 Photomicrograph of slide from trap on 
25th May showing two ash poJJen grains to 
the left of the field and one birch poJJen 
grain to the right of the field . x 500 
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The figures shown relate to counts performed on slides from the modified 
Rotherham trap except where otherwise identified as having been taken 
alternatively from the Hirst trap. 
Figure I shows in histogram form the progression of the pollen season in 
J983 from elm and willow in early April to nettle in late August. The 
figures used are weekJy mean pollen counts rather than daily pollen 
counts. 
Figure 2 shows, again in histogram form, the weekly mean grass pollen 
count for 1983 compared with 1973. Figure 3 shows the same information 
for J974, 1975 and 1977. 
Figure 4 shows the weekly mean poJJen counts for pine, birch, and nettle 
presented in similar form and comparing 1983 with 1973 and 1974. 
Figure .5 shows the daiJy grass poUen count for 1983 presented in 
histogram form. 
Figures 6 and 7 show the weekly mean spore counts for Alternaria and 
Cladosporium respectively for J983 compared with J973 and J974. 
The information presented in Figures J-4 confirms 1983 to have relatively 
high counts for the poJJens included and thus likely to be a troublesome 
year for hay-fever sufferers. The grass poJJen season in particular 
was longer in duration in J983 than in the other years for which data 
is presented and the peak counts tend to be higher. Figure 7 demonstrates 
the relatively much higher counts for Cladosporium spores for 1983 










Figure 1 Weekly mean pollen counts for 







Weekly mean grass pollen count 
for 1983 compared with 1973 
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Weekly mean pollen counts for 
pine , birch, and nettle comparing 























Weekly mean A.lternaria spore 
counts for 1983 compared with 







Figure 7 Weekly mean Cladosporium spore 
counts for 1983 compared with 
1973 and 1974 





Comparions of Pollen Counts with Patient Symptom Scores 
Graph 12 shows the daily mean visual analogue score compared with the 
grass poUen count. 
Correlation appears to be fairly good frem about July 4th-28th. Grass 
poJJen counts above the accepted "significance" level of 50 grains/m', 
however, are not recorded before June 24th or after August 14th. Graph 
13 shows the daily mean visual analogue score compared with the "total 
pollen" count in graph form. 
Graphs 14-15 show the daily mean visual analogue score compared with 
the alternaria and cladosporium counts respectively. 
Graph 13 shows clear improvements in the correlation over that shown 
in Graph 12, particularly for the month of May but also for the periods 
June 17th-21st and July 6th-10th. 
Graphs 14 and 15 show improved correlation during the period August 
18th-29th in particular. 
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Graph 13 Daily mean visual analogue score 
compared with the total polien count. 
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compared wi th the c ladospOrium 
spor e count. 
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Information derived from Agronomy Department, 
West of Scotland Agricultural College. 
Table 8 Areas of grassland in Central and Strathclyde Regions 
of Scotland (Thousands of hectares) 1982 .. 
Rough grazings . 
Grass over 5/7 years old 
Grass under 5/7 years old 
Cereals (barley) 





50 (rough estimate) 
, '. 
The relatively smaller figure for grass under 5/7 years old .represents ~ 
trend towards longer term grassland as reseeding costs rise. There is a 
-l r 
slow continuing input into improving rough grazings. A portion of the 
Cereals is now Winter barley (possibly 12%). Of the cereals, which are 
basically grasses, barley produces most "free" pollen and Winter barley 
(sown September/October) produces more pollen than the traditional 
Spring barley (sown February/March). 
Flowering of the various grasses and associated pollen release is estimated 
to occur about 20-26 days following the "50% ear emergence date" given 
in the "Classification of Grass Varieties" of the West of Scotland 
Agricultural College. This information is confirmed by the grass breeder 
of a local seed company who suggests that the interval is 3-31 weeks. 
(liThe 5~% ear emergence date" is that date by which ears have appeared 
on 50% of the plants). Approximate dates are also available for pollen 
release from the different grass varieties and this can therefore be 
compared with the pollen counts available and with the patients' 
symptom scores. 
88. 
. Table 9 . Areas of grassland mown for hay and silage in 
Central and Strathclyde Regions of Scotland 












The swing from hay to silage. has been fairly slow in Central and Strathclyde 
Regions probably due to the type of farming in the Argyll area (hill sheep) 
and the traditional cash crop Timothy hay production in the Carse of 
. Stirling. Grass mown early to make silage will not, of course, be a 
potential source of pollen compared with grass allowed to flower and mown 
.1,ate t~ make hay. 
Table 10 gives an approximate guide to the shedding of pollen by grasses 
in West. Scotland (Central and Strathclyde Regions). 
89. 
Table 10 An approximate guide to the shedding of poUen by grasses 
in West Scotland (Central and Strathc1yde) 
Botanical May June June July July Aug 





Agrostis spps (Bent) 15 ~ ) 
Festuca spps (Fescue) 15 < ) 
Nardus (Mat-grass) 10 ( ~ 
Molinia (Purple moor 30 ( ) 
grass) 
10 ~ ) Rushes 
Sedge &. woodrush 10 ( ~ 
Deschampsia (Hair grass) 5 E ~ 
Holcus (Yorkshire fog) 5 < ) 
Permanent grass (5 years +) 
(188,000 hal . 
Agrostis spps (Bent) 50 
" 
~ 
Poa spps (Meadow grass) 10 ( ~ Festuca spps (Fescue) 5 ( 
Lotium (Rye) 30 ( ~ 
Holcus (Yorkshire fog) 5 ( ) 
Rotational grass (> 5 years) 
(80z000 hal 
Lotium multiflorum (Rye) 5 ~ ) 
Lotium perenne (Rye) 70 ( ) 
Phleum (Timothy) 10 E ~ 
Dactylis (Cocksfoot), ] ( ) Agrostis (Bent), J 15 
Poa (Meadow grass) ] 
Roadsidesl amenity I gardens 
(50,000? hal 
Alopercurus (Foxtail) 5 ( ~ 
Dactylis (Cocksfoot) 5 ~ ~ 
Poa (Meadow grass) 25 ( ~ 
Festuca (Fescue) 20 ( ~ 
Agrostis (Bent) 30 ( ~ 
Holcus (Yorkshire fog) 10 ~ .~ 
Arrhenatherum )Oat grass) 5 ( ) 
Cereals 
(40z000 hal 
Barley < ~ 
90. 
CHAPTER 6 DISCUSSION, CONCLUSIONS and 
SUGGESTIONS FOR FURTHER WORK 
91. 
DISCUSSION 
Descriptive data obtained from diary card questionnaire 
Certain aspects of the information obtained here are less surprising than 
others •. The. finding that 72.8 per cent of the patients describe the 
severity of their hay-fever in previous years as either "moderate" or "quite 
bad" is as one might have expected. It is however, rather interesting to 
note that 60.5 per cent usually experience symptoms continuously during 
the season in comparison with 30.9 per cent who experience symptoms on 
the "odd day" only. ' 67.9 per cent of patients experience symptoms only 
in the summer months whereas 29.6 per cent experience symptoms all the 
year round with 24.7 per cent reporting seasonal exacerbation during the 
summer. It is ~ather more surprising to find that 54.3 per cent of patients 
take treatment every day during the season whereas 29.6 per cent take 
treatment only on days when symptoms present. The more continuous 
rather than sporadic nature of the condition is highlighted as is the 
patients' apparent. preference for continuous medication. The patients' 
reports of nother symptoms" experienced highlight the range of complaints 
which are either directly related to the hay-fever or are attributed to it 
by. the patients. 16.1 per cent of patients recorded symptoms referable to 
the lower respiratory tract. 13.6 per cent of patients reported throat 
symptoms and 9.' per cent had ear symptoms. The doctor could 
conceivably be misled into diagnosing a 'flocal" problem relevant to these 
particular areas and overlook the underlying more general allergic aetiology. 
A high index of suspieion, particularly during the hay-fever season, should 
help avoid such incomplete or mis-diagnosis. 
Mean Visual Analogue Scores 
The most meaningful. information from this data relates to th~ middle 
section of the graph where a larger number of patients are recording 
their daily visual analogue score. The mean score during the early and 
92. 
late sections of the graph are derived from a reduced number of patients 
and one must be careful to avoid drawing too general conclusions from 
these sections. It is unfortunate that the first symptom score data is not 
available until May 19th whereas Elm pollen, for example, has been trapped 
as early as April 12th. A more desirable arrangement might be to have all 
patients in the group recerding their symptom scores from April 1st, for 
example, and continuously through into September. This design would 
certainly have to be considered for future studies. It is of course difficult 
to obtain patients' full co-operation over a considerably longer. period of 
recording symptom scores particularly where their interest and involvement 
was possibly not stimulated by experiencing hay-fever symptoms themselves 
during lengthy periods of this extended "season". The mean symptom score 
fluctuates much less so than the pollen count throughout the period of the 
study but never rises above 5.0 (scale 0-10) and falls below 1.0 only on 
August 19th as has been commented on in an earlier section. The choice 
of "bed-time" as the time for recording the visual analogue symptom score 
is based largely on convenience as a time when most patients would 
remember and have time to mark their diary cards. It is possible that 
there may be a tendency for a patient's assessment of the severity of his 
or her hay-fever symptoms to be affected particularly by conditions during 
the late afternoon and evening in particular rather than the entire 
preceding 24 hours as intended. Recording symptom scores more than once 
in 24 hours might help to overcome this but again raises the problem of 
jeopardising patient compliance by asking the patient to do too much too 
often. A similar problem exists if one had asked the patients to record 
separate symptom scores for different aspects of their hay-fever, i.e. 
sneezing, runny nose, blocked nose and itchy eyes. The purpose of this 
study was to compare hay-fever'"symptom severity, in general terms, with 
information gathered on airborne" allergens. 
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Pollen counts 
The wide range of airborne pollen grains and fungal spores suspended in 
the atmosphere over Glasgow is highlighted. The role of grass pollen as a· 
causative agent in hay-fever is well established but the role of the tree 
pollens, nettle pollen and Alternaria and Cladosporium spores is less clear. 
The hay-fever season of 1'83 produced relatively high counts for some or all 
of these elements of the total atmospheric pollen and spore counts in 
comparison with some previous years about which information is available. 
The graphs of daily pollen counts reveal marked day-to-day fluctuations which 
tend to make prediction of pollen counts unreliable and impractical. In 
general terms, therefore, hay-fever patients, and their doctors, are unlikely 
to have much warning of possibly quite high pollen counts and the attendant 
symptoms which they produce. The tree pollens tend to be fairly early 
in the season with elm, willow, and ash fairly clearly preceding the grass 
pollen season. Birch and pine pollens were present at the start of the 
grass pollen season making it difficult to separate out their respective 
possible causative roles. Nettle pollen is present throughout much of the 
grass pollen season. Cladosporium spores are present with grass pollen 
but their peak levels are after the end of the grass pollen season. Alternaria 
spores have a similar pattern to that described for Cladosporium but are 
less in evidence until the second half of August when they peak with 
Cladosporium. 
Correlation of mean visual analogue scores with pollen counts. 
Graph 12 shows the daily mean visual analogue score compared with the 
grass pollen C0unt. C0rrelation is good from June 23rd to July 27th 
approximately and grass pollen counts again rise above the significance 
value of 50 grains per cubic metre from 5th to 9th August. There is no 
correlation between l'th May and l'th June and from 16th to 29th August. 
Graph 13 compares the daily mean visual analogue score with the total 
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pollen count, i.e. including tree and nettle pollens, etc. but excluding 
fungal spores. This clearly improves overall correlation but particularly in 
the period 19th ~ay to 16th June. This improvement in correlation is largely 
the result of the inclusion of Birch pollen which is prevalent from 8th to 
27th May approximately, and Beech pollen, prevalent from 8th June to 
24th June and of Nettle pollen, prevalent from 5th July to 24th July 
particularly but detected again from 7th to 29th August approximately, 
although to a lesser extent. In the description pollens other than grass 
have not been assumed to be any more or less antigenic, or troublesome, 
grain for grain, than grass. It seems generally uncertain whether this is 
indeed the case or whether Birch, for example, causes more problems with 
hay-fever symptoms than would the equivalent count for grass pollen 
(Viander and Koivikko, 1~70). The relative importance, if any at all, of 
fungal spores such as Alternar ia and Cladosporium is even less clear. 
Graphs 14 and 15 show the daily mean visual analogue score compared with 
spore counts of Alternaria and Cladosporium respectively. These counts 
numerically are much higher than daily pollen counts alone and, to 
facilitate graphical illustration, the Cladosporium counts have been reduced 
by a factor of 100. This improves correlation from July 26th to August 29th 
and is particularly striking from August 24th to August 29th. The 
importance of these two fungal spores as causative agents in hay-fever has 
been discussed by Buisseret (1976) but little consideration is generally made 
of them when relating hay-fever symptoms to airborne pollen. As can be 
seen from Plates 16 and Ii Alternaria spores are relatively large when 
compared with grass or nettle respectively and could therefore easily 
be trapped by the "nasal filter". Cladosporium spores, however, are 
considerably smaller but do tend to "clump" and this "clumping" could 
conceivably lead to them being filtered out in the nose rather than passing 
directly to the lower respiratory tract • 
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It is interesting to note that the daily mean visual analogue score rises 
steadily from late May to a peak at the end of the first week of July 
despite relatively poor correlation with pollen and spore counts during the 
period 29th May to 16th June in particular. This does not appear to be in 
agreement with the "nascil priming" theory of Connel who suggested that 
early in the season a considerably higher count of airborne pollen is required 
to cause symptoms than later in the season when the nasal mucosa is 
unstable and sensitive even to non-antigenic irritants. From 4th July to 
29th August particularly, considerable day-to-day fluctuations in the pollen 
and spore count are not reflected in the mean visual analogue score 
suggesting that hay-fever should really be considered as a condition which 
is active throughout the season albeit with day-to-day fluctuations but 
still troublesome when the daily pollen and spore count is relatively low. 
This suggests that continuous therapy directed against hay-fever is likely 
to be more successful than sporadic, symptomatic medication particularly 
when prediction of especially high pollen and spore counts seems to have 
considerable practical difficulties associated with it. Studies designed to 
compare different forms of therapy should preferably not be cross-over 
studies in view of the day-to-day variations in symptoms scores and the 
relatively short period of time which the season covers. 
Correlation of grass pollen count with data on grass flowering periods. 
Light microscopic examination of grass pollen grains as used in this study 
does not permit the identification of different grass varieties. Timothy 
grass (Phleum) has been considered to be an important source of allergenic 
pollen in the causation of hay-fever. As shown in Table to, Timothy grass 
begins to shed its pollen in West Scotland between July 1st and 15th and 
pollen release is completed between· August ist and 15th. This is therefore 
broadly consistent with the recorded grass pollen counts showing 
"significant" counts from June 2'Jth until August 14th approximately. 
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Timothy grass in West Scotland however constitutes only 8,000 hectares 
in area, entirely as' rotational grass, compared with a total" of 116,400 
hectares of Rye grass (lotium) which is made up of 60,000 hectares of 
rotational gras~ and almost as much again of permanent grass. 
The broad margins desG:ribed for pollen release times in West Scotland and 
the variability of climatic conditions make it very difficult to draw, clear 
associations between the grass pollen counts obtained and the pollen 
shedding of different grass varieties. Electron microscopic examination. 
• • > I . 
of trapped pollen grains should make it possible to identify different grass 
types from their exine characteristics (Nilsson, et ai, 1977). 
GENERAL CONCLUSIONS 
Where ~ diagnosis of hay-f~ver might be appropriate it would seem 
... t .•. 
~e~sible for the general practitioner to have a high index of suspicion 
" .~ ~here' symptoms are "atypical". An awareness of the local pollen and 
spore "calendar" may help the general practitioner in diagnosis and 
. .' . 
management of hay-fever. Consideration of the "total pollen" count and 
spore counts may be of more help to the general practitioner than the 
grass pollen count alone although this latter count is the one generally 
considered at present. For patients experiencing symptoms early in the 
season, birch, beech and pine may be relevant whereas Alternaria and 
Cladosporium spores may be more relevant for those having symptoms late 
in the season. Nettle pollen may add to the problems experienced by 
patients during the period of significant grass poUen counts. Continuous 
or maintenance. therapy may have advantages over sporadic therapy and 
studies to compare different forms of therapy should preferably be of 
parallel rather than cross-over design. 
Hay-fever may therefore merit more consideration from the general 
97 •. 
practitioner and this might lead not only to improved management of the 
hay-fever patient but to increased interest for the doctor dealing with the 
condition. 
FURTHER WORK SUGGESTED BY THE STUDY 
AND ITS RESULTS AND CONCLUSIONS 
The information currently available on the prevalence of hay-fever in the 
community seems to merit further examination and it would be useful to 
learn what proportion of patients affected simply put up with their symptoms 
or buy "over-the-counter" remedies from the pharmacist. 
Longer recording periods for symptom scores and for pollen and spore 
counts would improve the data already available in respect of the 
correlation of symptoms with aerobiological activity throughout the entire 
calendar year. Inclusion of skin prick tests, RAST (radio-allergo sorbent 
test) results, and even nas-al challenge tests would be an interesting addition 
to further studies although nasal challenge tests in particular do not 
naturally fall within the province of the general practitioner. 
Electron microscopy of grass pollen grains collected in the trap might help 
in identifying which grass varieties seem to predominate at times of 
patients' peak symptom scores bearing in mind the wide range of grasses 
known to be growing in West Scotland. 
"Light, dust, contradiction, an absurd remark, the sight of a dissenter -
anything sets me sneezing; and if I begin sneezing at twelve, I don't leave 
off till two o'clock, and am heard distinctly in Taunton, when the wind 




(letter, June 183.5) 
Anglican minister and wit. 
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GLASGOW WEATHER CENTRE 
DATA SHEET No. 36 - MAY, 19B3 
GLASGOW STATISTICS' 
Air Temperature 00-24 
t11n t1ax Rainfall Sunshine 
°c °c (mm) (hours) 
04 ., 10 Nil 0.2 
06 10 Trace Nil 
05 13 Nil 1.0 
06 15 Nil 7.4 
06 12 12.3 Nil 
09 13 24.7 0.5 
09 14 1.5 0.9 
DB 13 0.1 O.B 
06 11 B.5 4.9 
03 10 3.B 1.5 
06 11 2.7 3.3 
07 13 loB 2.B 
07 11 13.0 1.7 
07 13 O.S 5.6 
OB 15 O.B 3.7 
DB 15 Nil 9.3 
07. 11 2.9 0.1 
OB 13 0.1 0.6 
06 14 Trace 7.4 
06 16 7.3 5.4 
07 14 1.2 3.3 
05 13 1.1 5.9 
- 0 16 Nil 11.9 
04 15 1.3 0.1 
OB 16 Nil 5.3 
06 IB Nil 11.2 
01 11 0.6 0.1 . 
07 10 0.7 Nil 
09 11 Trace Nil 
07 15 Trace 1.6 
DB 15 2.6 1.9 
6.3 13~1 B7.5 98.4 
6.2 15.1 6B 184.5 
Hours with Wind Gusts 





































NOTES: 1) Some daily values are rounded off to the nearest unit, 
but means, totals and averages are precise. 
2) This information is extracted from records of observations 


































GLASGOW WEATHER CENTRE 
DA T A SHEET No. 36 - MAY, 1983 
Date 
1 Dry and rather cloudy throughout. Wind, Northeast to Easterly light 
till 7 a.m., becoming moderate and near fresh at times in afternoon. 
2 Remaining dull with light and mostly intermittent rain from midday 
onwards. Wind, Northeasterly moderate backing to light N"rthwesterly 
after 6 p.m. 
3 Dry, apart. from a few spots of rain between 8 a.m. and 10 a.m., and 
only a few brief sunny intervals. Wind, light Northwesterly becoming 
Westerly till 7 p.m. then veering Easterly. 
4· Dry throughout though cloudy start cleared to give good sunny spells 
late morning and afternoon. Wind, Northeast or Easterly mainly light, 
moderate 6 p.m. to 10 p.m. 
5 Cloudy at first with periods of rain from 11 a.m., slight at first but 
moderate most of the evening. Wind, Easterly moderate. 
6 Continuous, and often heavy rain till 11 a.m. followed by frequent light 
showers. Wind East or Northeasterly light or moderate early becoming 
light after midday. 
7 Periods of rain and drizzle till midday, then showers heavy locally 
becoming dry after 8 p.m. Wind, light Northeast or Easterly at first 
becoming between Northwest and Southwesterly during the afternoon 
but Northeasterly again late evening. 
8 Dry and cloudy apart from light rain and drizzle 10 a.m. to 1 p.m., 
followed by mainly light showers during the afternoon. Wind, light 
Easterly or calm till 1 p.m. becoming between Southwest and 
Northwesterly. 
9 Cloudy with period of rain from before 5 a.m. till 9 a.m. The rest 
of the day was very showery, some moderate and of hail but sunny 
intervals as well. Wind, light and variable becoming from 7 a.m. 
Southwe3t to Westerly moderate occasional1y fresh but light again 
after 9 p.m. 
10 Showers throughout, some prolonged and moderate at times, and only 
a few sunny spells. Wind, Southeasterly light increased from 8 a.m. 
to moderate and fresh for a time in the early afternoon. 
11 Light showers early and dry but cloudy till midday. Further showers 
remainder of the day. Wind, East to Southeasterly, mainly moderate. 
12 Showers continued till after midday with thunderstorms developing 
durir,g the afternoon and further showers in the evening. Wind, East 
to Southeast moderate. 
13 Showers merged to periods of rain, sometimes moderate. Wind, East 
to Southeasterly moderate becoming light veering Southwesterly and 
increasin,g to ,moderate again after midday. 
113. 
14 Showers. throughout with sunny periods especially in the afternoon. 
Wind, South to Southwesterly moderate. 
1.5 Cloudy with showers gradually dying out during the afternoon and sunny 
spells developing. Dry and clear from 6 p.m. Wind, light South or 
Southeasterly gradually backing during the afternoon to East or 
Northeasterly, occasionally moderate." . " 
< ,~. • ' , 
16 Dry, and after a fine start, rather cloudy till late morning but good 
long sunny spells the rest of the day. Cloudy late evening. Wind, 
Easterly Jight becoming moderate around 6 a.m. and fresh for a. time 
in the late afternoon and early evening. . 
17 A dull day and after a period of general rain .5 a.m. to 10 a.m. further 
light rain or showers the remainder of the day. Wind, East to 
Northeast moderate becoming light by late evening. 
18 Dry at first, light rain or showers from 10 a.m. till late afternoon 
becoming dry during the evening. Wind, Easterly light or moderate. 
19 Apart from some overnight drizzle, dry and cloudy till midday then 
long sunny spells till evening. Thunder for a time but remaining dry 
in most areas. Wind, light Easterly becoming Northwest to Westerly 
around midday. 
20 Dry with clear spells at first and sunny intervals during the morning. 
light shower around 2 p.m. cleared for a time but thunder followed by 
moderate rain from .5 p.m. - to p.m. Wind mainly light Easterly 
but variable in thunderstorms. 
21 Cloudy night with intermittent rain or showers from 7 a.m. till midday. 
Some brief sunny spells followed, but further light showers late 
afternoon and early evening. Wind, light Easterly till 3 p.m. becoming 
Westerly or Northwesterly. 
22 Apart from a light shower around 4 p.m. mainly dry and cloudy till 
midday. Sunny intervals and showers afternoon and evening cleared 
to give a fine late evening. Wind, Westerly light but moderate 
8 a.m. - 7 p.m. 
23 Long clear spells followed by a dry and sunny day. Wind, light 
Southwest or Westerly. 
24 Rather cloudy though dry at first but light rain or showers from 10 
a.m. onwards for the remainder of the day. Wind, light variable at 
first, but Northeast or Easterly from 6 a.m. 
2.5 Cloudy till after midday then sunny periods in afternoon and evening. 
Wind light Northeast to Easterly till 10 a.m.~ West or Northwesterly 
mainly light but moderate 6 p.m. -9 p.m. 
26 Cloudy overnight but breaking to give a dry and sunny day. Wind, 
Northeast or Easterly early and late but Northwest or Northerly 
7 a.m. till .5 p.m., but remaining light throughout. 
27 Long clear spells overnight but cloud increased from dawn with a 
period of mainly slight rain from 12.30 p.m. till nearly 8 p.m. Wind, 
light and variable becoming Northwest to Northerly from 8 a.m. 
114. 
28 Cloudy with spells of light rain or drizzle throughout. Wind, light 
between Northwest and Northeast. 
29 Cloudy with spells of light rain throughout. Wind, light Northeast 
becoming Easterly early in day. 
)0 Mainly dry though cloudy throughout with only the briefest of sunny 
intervals. A light shower in some places around 7 p.m. Wind, 
Northeast to East mainly ~ight becoming moderate by late evening. 
31 Cloudy with a period of rain from 4 a.m. finally clearing after 2 p.m. 
Some brief sunny intervals and dry till the end ofthe day. Wind, 
Northeast or Easterly mainly moderate. 
115. 
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Total RAINFALL (mm) 87.5 68 
No. of "WET DAYS" ( >,. 1.0 mm in 24 hrs) 15 12.0 
No. of daJls of SLEET or SNOW FALLING' 0 0.1 
Total hours of BRIGHT SUNSHINE 98.4 184.5 
No. of days/hours with WIND GUSTS >/39 mph 2/7 5.1 / 24.2 
Mean daily MAXIMUM AIR TEMPERATURE (oC) 13.1 15.1 
Mean daily MINIMUM AIR TEMPERATURE (oC) 6.3 6.2 
No. of days of AIR FROST , 1 0.7 
at 00 hrs O~) 79 80 
. at 06 hrs (~~) 82 83 RELATIVE HUMIDITY average 
at 12 hrs U~) 70 64 
at 18 hrs (~O 69 65 
RAINFAll An above average month as a whole, despite a dry start, 
with the 5th till 13th particularly wet - 68.4 mm falling 
during this spell. The second half of month was much 
drier than average. Wetter than last year and only 1976 
(121 mm) and 1981 (138 mm) have had higher totals in the 
last ten years. 
TEMPERATURE A cooler than average 'month mainly as a result of daytime 
temperature well below the seasonal average. The 20th 
was the fiEst of only four days with temperatures over 
, 60 F (15.5 C) during the month. Only 1975 and 1979 have 
been cooler since 1970. 
WIND Predominance of light or moderate easterly winds. 
SUNSHINE Second poorest total recorded in May since records began 
in 1881. 90 hours in 1906 is poorest and this is lowest 
total since 1925 when 106 hours were recorded in this area. 
HUMIDITY Cool dull days gave higher values than average while night 
time readings were nearer average. 
116. 
Glasgow Weather Centre 
1 June 1983 










































GLASGOW WEATHER CENTRE 
, DATA SHEET No. 36 - JUNE, 1983 
GLASGOW STATISTICS 
Air Temperature 00-24 Hours with Wind Gusts 
'~in ~ax Rainfall Sunshine >,39 mph , >",55 mph 
.. C?c ,'. " °c (mm) (hours) 
09 11 8.1 Nil 
- -
08 10 10.1 Nil 
- -
07 09 11.9 Nil 
- -
08 , 18 0.7 2.7 
- -
'09 " 14 Trace 0.1 
- -
03 1 17 Nil 14.8 
- -07 19 Trace 3.9 
- -, 
'13 ; 19 2.7 0.8 
- -
'11 15 . Trace 3.2 
- -~. , . 08 '15 1.2 3.2 
- -. , 
11 16 2.3 3.9 
- -
08 16 0.4 9.6 3 
-06 15 8.1 0.3 2 
-
09 14 1.0 , 9.1 6 
-
06 16 Trace 13.8 
- -
06 12 , 3.6 Nil 
- -
10 17 Trace 0.6 - -09 21 Nil 12.8 
- -07 25 Nil 14.5 
- -
13 , 22 Trace 7.0 
- -
10 18 Nil 7.7 
- -
" 09 21 Trace 4.6 
- -
12 14 Trace Nil 
- -
10 19 Nil 2.7 
- -07" .. 20 Trace 7.8 
- -... 
.11 .. 17 Trace 6.1 
- -
09 17 Nil 13.3 




16 Trace 5.9 
- -, 
'10 20 Nil 11.1 
- -. 
, .". t ~ ....... '" .',,"' , 
8.8 16.6 53.0 159.5 11 
q 
-
9.3 17.9 60 181.2 17 0.7 
1) Some daily values are rounded off to the nearest unit, 
but,means, totals and averages are precise. 
.. 
2) This information is extracted from records of observations 

































'GLASGOW WEATHER CENTRE 
:' ' ',DATA SHEET No. 36 - JUNE 1983 
Date ,', ':' ,: 
I Dull' and 'cloudy throughout with rain from around 1 p.m. slight during 
afternoon but moderate for most of the evening. Wind, moderate 
Northeasterly, fresh at times. 
~, .' 'I ,d 
2 Moderate occasionally heavy rain overnight with further periods of rain 
and drizzle throughout the day. Wind, moderate Northeast to Easterly. 
J ~A d~y ~f' mostly continuous and, at times, moderate to heavy rain. 
Wind, Northeast to Easterly moderate. 
4 Light rain turned to drizzle till around 9 a.m., then mainly dry with 
sunny periods the rest of the day though light showers in places 
around midday and 6 p.m. Wind, light and variable becoming light 
Southwesterly by midday and moderate during the afternoon. 
'.5 Some light drizzle .5 a.m. to 9 a.m. then dry and cloudy till evening, 
clearning to fair. ' Wind, Northeast to Easterly light but moderate 
11 ~.m~ till 9 p.m. 
·6 Fine clear night followed by long spells of sunshine. Wind, Northeast 
to Easterly light till .5 a.m., then moderate but fresh late afternoon 
and early.evening. 
,7 Mostly cloudy though bright with sunny periods during morning and 
light rain' here and there in the late evening. Wind, light to moderate 
Easterly. 
8 Cloudy' ~ith intermittent rain and drizzle during the morning but more 
continuous though light from .5 p.m. onwards. Wind, light Easterly 
till 9 a.m. then Southwesterly mostly moderate. 
9 Light drizzle between 3 a.m. to 8 a.m. becoming dry though mainly 
cloudy., Some brief sunny intervals and an odd light shower in the 
afternoon. Wind, Southwest or Westerly mainly moderate though fresh 
for a ,time during the afternoon and falling light late evening. 
" , 
10 Some light rain overnight cleared to give sunny intervals at first but 
cloud spread into area bringing rain and drizzle from 3 p.m. Wind 
Southwest to Westerly light increasing to moderate from 8 a.m. then 
fresh from late afternoon. 
11 Rain and drizzle cleared around 9 a.m. to give a bright day with some 
sunny periods though there were a few light showers in the evening. 
"Wi~d, Southwest fresh for most of the day, only becoming light after 9 p.m. 
12 Clear periods followed by sunny spells though a few light showers 
developed after 3 p.m. Wind, light Southwesterly increased to fresh 
or strong from 9 a.m. till 6 p.m., falling to light again in evening. 
13 Some clear intervals and an isolated shower around 4 a.m. but gradually 
becoming cloudy with intermittent rain from midday onwards. During the 
afternoon mostly light but moderate to heavy rain in the evening. Wind, 
Southwesterly light increased to moderate by 6 a.m. backing slowly in 
afternoon to Southe~s~terly by evening. 
118. 
14 Cloudy night with showers which continued throughout the day though 
good sunny spells developed. Wind, Westerly fresh or strong with gale 
force gusts early but by evening becoming moderate then light. ' . 
. . 
1.5 Mostly clear overnight with a light shower around 6 a.m. Good long 
speJls of sunshine during the day though cloudy by late evening. Wind, 
West or. Northwesterly moderate becoming light after 8 p.m. " 
, ~ 
16 Cloudy and dry till 6 a.m. then periods of rain sometimes moderate till 
8 p.m. Wind, light variable at first, Easterly from 6 a.m. veering 
Southwesterly after midday increasing to moderate. 
17 Light rain and drizzle at first cleared by 2 a.m. to give a dry, mostly 
cloudy day. Wind, Southwest to Westerly light. 
18 Variable cloud and most early cleared to give long sunny spells. Wind, 
light and variable till 10 a.m. then Southwesterly. 
19 Early morning most soon cleared to give a sunny day. Wind, calm or 
light mainly between Southwest and Northerly. 
20 Some clear intervals and sunny periods but a good deal of high cloud 
throughout, with a spot of two of rain around .5 p.m. Wind, Northeast 
to Easterly light gradually increasing during morning to moderate. 
21 Low cloud for most of the night only broke around 1 p.m. to give sunny 
spells through high cloud. Wind, Northeast to Easterly light but 
moderate 7 a.m. to 7 p.m. . 
22 Mist and fog lifted only slowly around 10 a.m. Brief sunny intervals 
and light rain or showers during the early afternoon cleared to give a 
dry and bright evening. Wind, Northeast or Easterly light till 10 a.m. 
then West or Northwesterly. 
23 Apart from a little drizzle during the night, dry but dull throughout. 
Wind, moderate Easterly. 
24 Dry and rather cloudy all day, any sunshine was short lived in the 
early afternoon. Wind light Northeast or Easterly. 
2.5 Some clear intervals and sunny periods morning and afternoon but 
clouding over later with light drizzle from 7 p.m. till 10 p.m. Wind, 
calm or light Southwesterly increasing to moderate from 9 a.m. 
26 Cloudy with light rain or drizzle at times during the morning, clearing 
to give a sunny afternoon and evening. Wind, moderate Westerly 
increasing to moderate around 8 a.m. and to fresh occasionally in the 
afternoon. 
27 Dry, and after a cloudy night long sunny spells during the day. Wind, 
West to Northwesterly light at first but mainly moderate from 7 a.m. 
28 After a dry and clear start, cloud and rain at times from 4 a.m. for 
most of the day. Some outbreaks of moderate rain in afternoon and 
evening. Wind, Westerly light or moderate backing a little and 
increasing to moderate after midday. 
119. 
29 Intermittent light rain and drizzle till 2 a.m. gradually cleared to 
give a dry day. After a cloudy start, sunny periods developed from 
midday becoming cloudy again during the evening. Wind, Westerly 
moderate but light in late evening. 
30 Cloudy night, but by dawn sunny periods developed and later in the 
morning long sunny spells and a fine evening. Wind, light between 
Southwest and Northwesterly, moderate 4 p.m. till 8 p.m. 
120. 
GLASGOW WEATHER CENTRE 




Total RAINFALL (mm) 53.0 60 
No. of "WET DAYS" ();.1.0 mm in 24 hrs) 10 10.8 
No. of days of SLEET or SNOW FALLING 0 0.0 
Total hours of 8RIGHT SUNSHINE 159.5 181.2 
No. of days/hours with WIND GUSTS)/39 mph 3 / 11 3.1 / 17.0 
Mean daily MAXIMUM AIR TEMPERATURE (oC) 16.6 17.9 
Mean daily MINIMUM AIR TEMPERATURE (oC) 8.8 9.3 
No. of days of AIR FORST 0 0.0 
at 00 hrs ( ~~) 79 80 
at 06 hrs U~) 81 83 RELATIVE HUMIDITY average 
at 12 hrs Uo) 65 64 
at 18 hrs (~o) 63 65 
RAINFALL Drier than average and lowest total since 1977 despite 
a very wet start with 31 mm out of total 53 mm in the 
first four days. No measureable rain from the 17th 
till 27th - 11 days. 
TEMPERATURE ~ A below average month, and a little cooler than last 
year but very similar to June 1980 and 1981. Only 1971 
and 1972 cooler in the last 30 years. Temperatures 
recovered by mid-month after a very cool (cold) first 
three days. 
WIND Light winds from Northeast to Easterly during the first 
week, thereafter Southwest to Westerly predominated. 
SUNSHINE Duller than average but the best total since 1979. Poor 
start to the month only improved from the 18th. 
HUMIDITY Close to average values. 
121. 
Glasgow Weather Centre 





































GLASGOW WEATHER CENTRE 
DATA SHEET No. 36 - JULY 1983 
GLASGOW STATISTICS 
Air Temperature 00-24 ' 
c Min Max Rainfall Sunshine ; °c °c (mm) (hours) 
07 " 15 9.9 ' , Nil 
10 
, 
15 0.1 6.3 
11 -Ii , 15 0.9 Nil 
" 11 , 16 0.1 Nil 
14 23 0.8 1.6 
10 ' 26 Nil 13.2 ' 
'15 ' 23 " Trace' 1.2 
12 " 27 Nil 11.2 
14 27 Nil 8.9 
13 21 Nil (, 6.7 ' , 
14 ( 28 Nil ' 10.0 
14 30 Nil 10.1 
14 27 Nil 8.4 
13 22 Nil 8.6 
14 ',' 19 0.2 1.9 
05 20 Nil 10.7 
11 22 Nil 8.8 
12 19 Trace 10.7 
' 09 19 Trace 4.1 
11 19 Nil 1.4 
10 25 Nil 15.0 , 
08 28 Nil 12.1 
14 . 25 Trace 3.9 
14 22 1.2 1.6 
15 22 6.6 1.0 
'IS· 20 Trace 0.3 
12 23 Nil 7.0 
12 21 0.2 0.6 
14 21 Trace 6.6 
10 c 19 ,0.5 1.5 
13 18 0.7 6.1 
12.0 21.8 21.2 179.5 
10.B 18.6 75 159.4 
Hours with Wind Gusts 
'),39 mph' "),55 mph 
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NOTES: 1) Some daily values are rounded off to the nearest unit, 
but means, totals and averages are precise. 
2) This information is extracted from records of observations 


































GLASGOW WEATHER CENTRE 
OAT A SHEET No.36 - JULY 1983 
Date 
1 Mostly dry until late morning then dull with continuous slight rain, 
becoming moderate at times until late evening then slight. Wind, 
West to Southwest mainly moderate. 
2 A little rain before dawn, but a dry morning with sunny intervals. 
Occasional slight showers in afternoon, and slight rain from late 
evening. Wind, Westerly fresh or strong at times becoming moderate 
in evening. 
3 Mainly cloudy with occasional slight rain becoming dry in evening. 
Wind, West to Southwest moderate or fresh, locally strong at times 
around dawn becoming light in evening. 
4 Mainly cloudy with occasional drizzle in afternoon and evening when 
it became misty on high ground. Wind, Southwest light or moderate. 
5 Low cloud and drizzle, dying out during the morning. Dry afternoon 
and evening with sunny intervals developing. Wind, calm becoming 
Southwest from mid-morning, mainly light but moderate in afternoon. 
Humid. 
6 Dry, mainly sunny. Wind, light and variable becoming ENE light later 
in evening. 
7 Mostly dry and cloudy but one or two light showers around until 
midday, and hazy sunshine in evening. Becoming very humid. Wind, 
light Northeast or Easterly. 
8 Dry. Mainly sunny, but misty around dawn and thunderstorm with 
torrential rain in Hamilton around 6 or 7 p.m. Wind, mainly Westerly 
very light. Humid. 
9 Dry and mainly sunny but fog and low cloud dawn till mid-morning. 
Wind, light ENE. Very humid. 
10 Dry. Fog or low cloud from dawn, lifting during morning but cloud not 
breaking properly until mid-afternoon. Wind, East to Northeast light 
or moderate. Humid. 
11 Local drizzle 5 a.m. to 8 a.m. with mist and low cloud otherwise 
dry, and sunny from mid-morning. Very humid. Wind, light East to 
Northeast. 
12 Dry. Mainly sunny. Wind, light and variable, mainly Easterly until 
daw~ and late in e~ening and West t8 Northwest in afternoon/early 
evenmg. Very humId. Wet bulb 22.8 C.: at 1500. 
1J Dry. Cloudy from dawn till late morning, otherwise sunny. Wind, light 
East becoming variable then West from mid-afternoon. 
14 Dry. Mainly sunny. Wind, West or Northwest light until dawn then 
moderate. 
123. 
15 Mostly cloudy. Occasional mainly slight drizzle or showers from 
dawn till early evening. Wind, Westerly moderate, occasionally 
fresh from dawn until early evening. 
16 Dry and bright with sunny intervals. Wind, light and variable until 
a little after dawn then Easterly moderate, becoming light later in 
evening. 
17 Dry. Cloudy at first, mainly sunny from mid-morning. Wind, very 
light Easterly becoming Westerly during morning. 
18 Cloudy start, odd spot of drizzle around 4 a.m., clearing by 9 a.m., 
to give a sunny day. Wind, Southwest to Westerly light but moderate 
9 a.m. to 7 p.m., but Easterly late. 
19 Cloudy at first with light rain and drizzle around 9 a.m. Reamining 
mostly cloudy and dry with a few sunny intervals. Wind, Northeast 
to East light but West or Northwesterly from 7 a.m., Northeasterly 
after 10 p.m. 
20 Mostly cloudy though dry throughout. Wind, Northeast to Easterly 
light till midday becoming West or Northwesterly. 
21 Clear night followed by a day of unbroken sunshine. Wind, light 
Southwest or Westerly. 
22 Continuing clear with sunshine from dawn but becoming more cloudy 
during the evening. Wind, light variable becoming Easterly after 7 p.m. 
23 Some clear spells overnight but becoming mostly cloudy with light 
showers or intermittent rain from 8 a.m. till 2 p.m. Dry afternoon but 
light shower around 7 p.m. Wind, Easterly mostly light. 
24 Cloudy throughout with some light rain from 6 a.m. to 9 a.m. but dry 
thereafter. Wind, Northeast to Easterly light to moderate. 
25 Period of rain then drizzle from 2 a.m. till 9 a.m. Remaining cloudy 
with thunderstorms and rain from 4 p.m. till 7 p.m., but dry in 
evening. Wind, East or Northeasterly light but variable in evening. 
26 Cloudy throughout and mostly dry. An odd spot of drizzle around 
9 a.m. but light rain after 10 p.m. Wind, light East or Southeasterly 
veering Southwest to Westerly around 11 a.m. 
27 Light rain soon cleared and following a cloudy night sunny periods 
developed from late morning onwards. Wind, light Westerly gradually 
veered from late morning to Northwesterly and increased to moderate. 
28 Rather cloudy throughout with light rain from time to time though it 
was dry after 6 p.m. Wind, Southwest to Westerly light at first but 
mainly moderate from 6 a.m. . . 
29 One or two spots of rain overnight and during the morning but clearing 
conditions by early afternoon gave a dry sunny evening. Wind, 
Westerly moderate to fresh decreasing in evening to moderate or light. 
30 Fine night followed by a mostly cloudy day with only a few brief 
sunny periods. A sport or two of light rain late afternoon and evening. 
Wind, Southwest to Westerly light to moderate. 
124. 
31 Rain from midnight till 6 a.m. cleared to give a dry day with 
sunny intervals. Wind, light or moderate, Southwesterly at first 
veering Westerly after 6 a.m~ and to Northwesterly during evening. 
125. 
GLASGOW WEATHER CENTRE 
SUMMARY OF GENERAL WEATHER IN THE GLASGOW AREA 
JULY 1983 ~ , 
, 
Actual 
-- ~ - - -" ...... 
Total RAINFALL (mm) 21. 2 
No. of "WET DAYS" ()" 1.0 mm in 24 hrs) 6 
No. of day of SLEET or SNOW FALLING 0 
Total hours of BRIGHT SUNSHINE 179.5 
No. of days/hours with WIND GUSTS ~39 mph 1 / 2 
Mean daily MAXIMUM AIR TEMPERATURE (~C) 21.8 
Mean daily MINIMUM AIR TEMPERATURE (oC) 12.0 
No. of day of AIR FROST 0 
.,', 
at 00 hrs (~O 80 
.-
; at 06 hrs (~~) 83 
RELATIVE HUMIDITY;average 
at 12 hrs UO 66 















. RAINFALL I 'Second successive dry July and only three years, 1868 _ ." 
15.0 mm, 1978 - 14.7 mm and last year - 12.6 mm, have 
been drier since records began. Dry spell from 6th to 
: 23rd had just 0.2 mm on the 15th as the only measureable 
, rain in the period. 
~ TEMPERATURE: Only July 1955 (17.loC) has been warmer in Glasgow. Two 
.', main warm spells - 5th to 14th and 21st to 25th. The 
highest ever recorded July temperature of 30.loe on 12th 
during ~ spell of very hot days. 
: WIND . ; Winds generally light and from an Easterly or Southeasterly 
direction during the dry period in.the month. 
: SUNSHINE Although above average not nearly as good as 1982 (201 hours) 
mainly as a result of low cloud from the East coast keeping 
totals down. 
HUMIDITY, Below average especially during daytime in the dry spell 
- 6th to 23rd. 
126. 
Glasgow Weather Centre 





































GLASGOW WEATHER CENTRE 
DATA SHEET No.36 - AUGUST 1983 
GLASGOW STATISTICS 
Air Temperature 00-24 
Min Max Rainfall Sunshine 
°c °c (mm) (hours) 
06 18 Nil 11.0 
05 19 0.1 9.9 
08 18 3.7 0.2 
12 19 Nil 4.7 
10 21 Nil 9.7 
08 22 Nil 1.7 
10 23 Nil 2.1 
12 25 Nil 10.7 
11 26 Nil 10.5. 
09 27 Nil 12.5 
10 19 Trace 1.2 
11 20 Nil 11.5 
09 23 Nil 13.5 
09 26 Nil 11.8 
15 18 0.9 0.4 
11 20 1.4 11.5 
03 21 7.4 4.0 
16 22 0.2 0.5 
14 27 Nil 9.3 
10 22 0.5 3.3 
16 24 Trace 3.4 
12 21 0.2 1.2 
14 17 12.8 Nil 
11 22 Nil 6.0 
15 23 Nil 1.9 
12 23 Nil 0.9 
15 21 Nil 9.3 
10 18 Nil 4.0 
10 . 19 Nil 1.9 
14 21 Nil 7.6 
11 20 0.6 4.1 
10.9 21.4 27.8 180.2 
10.6 18.5 89 143 
Hours with Wind Gusts 


































NOTES: 1) Some daily values are rounded off to the nearest unit, 
but means, totals and averages are precise. 
2) This information is extracted from records of observations 


































GLASGOW WEATHER CENTRE 
DATA SHEET No.36 - AUGUST 1983 
After a cloudy start clearing skies brought a dry day with long sunny 
spells. Wind, West to Northwesterly light but moderate 9 a.m. to 9 p.m. 
2 Clear speUs overnight, but some light showers from 8 a.m. till midday. 
Dry afternoon and evening with sunshine but cloud gradually increased 
during the evening. Wind, mostly light Westerly but moderate for a time 
late afternoon. 
3 Dry and cloudy at first with short spell of light rain and drizzle 10 a.m. 
till I p.m. Mostly dry afternoon but further more persistent rain and 
drizzle from 5 p.m. till end of the day. Wind, Southwesterly light 
increasing from 10 a.m. to moderate or fresh. 
4 Dry thought mostly cloudy at first with sunny intervals occurring late 
afternoon and evening. Wind, light Southwesterly gradually becoming 
moderate Northwesterly by afternoon but Westerly in evening. 
5 Some clear periods at first and good sunny spells during the day. 
Wind, West or Northwesterly, mostly light. 
6 Dry but generally cloudy throughout. Wind, light between Southwest 
and West. 
7 Becoming clear for a time but rather cloudy for most of the day with 
just brief glimpses ofthe sun. Wind, Southwest light becoming calm 
but Easterly light from 9 a.m. 
8 Some clear periods at first though low cloud formed for a time. By 
10 a.m. sunny spells developed for the remainder of the day. Wind, 
light Northeast to Easterly. 
9 Clear skies at first but low cloud formed around dawn broke by 10 
a.m. to give long sunny spells. Wind, light Northeast or Easterly. 
10 Some overnight mist soon cleared to give another dry sunny day. 
Wind, light Easterly at first but Southwest to Northwesterly after 
midday. 
11 Clear at first but cloudy from 7 a.m. Dry apart from some light 
rain midday and 6 p.m. Wind, Southwest to Westerly light but 
moderate from evening. 
12 Clear spells at first, but cloudy for a while early morning but sunny 
spells developing after 9 a.m. Wind, West to Northwesterly mostly 
moderate but fresh late afternoon. 
13 Dry, clear periods overnight and good long sunny spells. Wind, West 
to Northwesterly light, moderate 9 a.m. till 6 p.m. 
14 Dry, and after some short-lived mist patches sunny spells developed. 
Wind, light Westerly at first, Southwest moderate to fresh from 11 a.m. 
128. 
J5 Clear start becoming cloudy with some light rain from midday for 
most of the afternoon but dry again in evening. Wind, Southwesterly 
light increasing moderate around 5 a.m. to fresh by 10 a.m. but 
decreasing slowly during the evening to light. .' 
16 Li'ght rain -at first cleared to give a dry sunny day~ Wind,' between 
Southwest and Northwesterly mainly light. 
17 Clear skies at first, some mist around dawn with increasing cloud from 
late morning onwards and rain from 5 p.m., was moderate or heavy 
for most of the evening .. Wind, light variable at first, Southeast or 
Easterly after 9 a.m. 
18 Light rain and drizzle gradually cleared by 6 a.m. Cloudy with odd spot 
of drizzle around midday. Wind, South to Southwesterly light but 
moderate 10 a.m. to 4 p.m. 
19 Misty overnight clearing to give a dry sunny day. Wind, calm at first 
becoming light Easterly from 8 a.m. 
20 Clear spells and short lived fog patches early. A few sunny periods 
but after thunder in the early afternoon more cloudy during the 
evening. Wind, light Easterly increased to moderate around 7 a.m. 
decreasing again in the evening. 
21 Dull start cleared slowly by midday. Thunder late afternoon but dry 
clear evening. Wind, light Easterly till 2 p.m. then west or Northwesterly. 
22 Clear at first with fog patches forming 4 a.m. till 8 a.m. Remaining 
mostly cloudy all day with a little light rain 6 p.m. to 9 p.m. Wind, 
light between Southwest and Northwesterly, but Northeast by late 
evening. 
23 Rain and drizzle on and off at first, became more continuous and 
thundery during the morning before drying up around 6 p.m. Clearing 
skies in the evening. Wind, Northeasterly light becoming variable 
from early morning. 
24 Becoming misty and low cloud persisted till 9 a.m. Rather cloudy but 
sunny periods developed especially in the evening. Wind, variable at 
first, light Easterly or Northeasterly from 9 a.m. 
25 Remaining cloudy and dry throughout. Wind, light Northeasterly or 
Easterly but Westerly after midday. 
26 Dry throughout, some early morning mist cleared to a cloudy day. 
Wind, light and variable at first, and Southwesterly moderate from 
midday decreased late in evening. 
27 low cloud cleared around 6 a.m. to a dry day with good sunny periods 
though more cloudy again by evening. Wind, light Southwesterly 
increased to moderate during the morning, but changed to Easterly 
around 6 p.m. 
28 Cloudy and dry throughout. Wind, light and Easterly all day. 
29 Mostly cloudy though dry. Some brief sunny intervals by late afternoon. 
Wind, Northeast or Easterly light, increased and veered to Southwest 
moderate around 11 a.m. 
129. 
30 Cloudy overnight clearing by 10 a.m. to give good sunny spells 
but .cloudyagain after 7 p.m. Wind, moderate Southwesterly. 
31 Clear i~tervalsovernight but rather cloudy during the morning and 
afternoon though some sunny intervals did occur. Fine evening. 
Wind, light Easterly till 10 p.m. becoming South to Southeasterly 
light or moderate. 
130. 
GLASGOW WEATHER CENTRE 




Total RAINFALL (mm) 27.8 89 
No. of "WET DAYS" (>,.1.0 mm in 24 hrs) 6 13.4 
No. of days of SLEET or SNOW FALLING 0 0 
Jotal hours of BRIGHT SUNSHINE 180.2 143 
No. of days/hours with WIND GUSTS )39 ~h 0/0 2.7 / IS.l 
Mean daily MAXIMUM AIR TEMPERATURE (oC) 21.4 l8.S 
Mean daily MINIMUM AIR TEMPERATURE (oC) 10.9 10.6 
No. of days of AIR FROST 0 0 
at 00 hrs O~) 81 82 




at 12 hrs O~) 64 70 
at 18 hrs O~) 64 68 
A much drier than average month with almost half the 
total falling on one day - 23rd. Drier than 1982 (97 mm) 
and amongst the ten driest Augusts since records began in 
1868. 
Best total since 1977 (189 hours) and 1976 (219 hours); 
only four Augusts have ever recorded more sunshine. 
With anticyclonic or ridge conditions existing winds were 
light throughout and mainly from a Southwesterly direction. 
TEMPERATURE Warmest since 1975 and just five Augusts had higher mean 
HUMIDITY 
temperatures since readings began in this area. 
While night humidity was near average, by day values were 
lower than August average. 
131. 
Glasgow Weather Centre. 
1 September 1983 
APPENDIX II DIAR Y CARD 
132. 
PLEASE TICK EVERY BOX WHICH IS TRUE FOR YOU e.g. 
I am .... Male Female 
o o 
My hay fever • in previous years has usually been .. .. 
Very Mild Moderate Quite Bad Very Bad 
o o o o 
I have symptoms: On the odd day Continuously for days on end 
0 0 
I get trouble : Only in the All the year round All the year 
summer months but worse in summer round 
0 0 0 
I usually take treatment for it: Only on days when I Every day during 
get symptoms the season 
__ D 0 
When I get hayfever : 
Never A little A lot Very badly 
I sneeze 0 0 0 0 
My nose runs 0 0 0 0 
My nose blocks 0 0 0 0 
I get itchy eyes 0 0 0 0 
I have other symptoms 0 0 D D 
(please describe) 




USING THIS DIARY 
EVERY night before going 
to bed mark the line with 
an . " X " e.g. moderate will 
be between the centre and 
severe. mild will be between 
the centre and absent. 
The mark should score the 
severity of your "hayfever' 
symptoms. 
Please write in day and date 
e.g. Monday 14/6/83 
· .... day Date / / 
Treatment taken today? 
YesDNoD 
· .... day Date / / 
Treatment taken today? 
YesDNoD 
· .... day Date / / 
Treatment taken today? 
YesDNoD 
· . ... day Date / / 
Treatment taken today? 
YesDNo D 
· . . . . day Date / 
Treatment taken today? 
YesDNoD 
· .. . . day Date / / 
Treatment taken today? 
Yes DNoD 
.day Date / / 
Treatment taken today? , 
YesDNoD 








APPENDIX III MEAN VISUAL ANALOGUE SCORE 
FOR 19th MAY to 31st AUGUST. 
134. 
DAILY MEAN VISUAL ANALOGUE SCORE 
Date Number Mean Standard deviation 
May 19th 3 3.33 3.21 
20th 2 3.00 1.41 
21st 3 3.00 1.41 
22nd 2 2.50 2.10 
23rd 4 1.25 0.96 
24th 5 1.00 0.71 
25th 6 2.17 2.88 
26th 8 2.75 2.81 
27th 11 1.54 2.30 
28th 13 1.00 1.35 
29th 13 1.00 1.29 
30th .13 1.31 1.55 
31st 16 1.19 1. 79 
June 1st 26 1.38 1. 70 
2nd 30 1.57 2.36 
3rd 32 1. 78 2.44 
4th 34 1.94 2.65 
5th 34 1.91 2.68 
6th 36 2.36 3.08 
7th 39 2.18 2.75 
8th 45 1.93 2.43 
9th 47 2.08 2.45 
lOth 49 2.10 2.65 
11th 50 2.24 2.67 
12th 50 2.18 2.36 
13th 52 2.04 2.36 
14th 54 2.11 2.46 
15th 57 2.03 2.48 
16th 58 1.88 2.49 
17th 58 1.84 2.52 
18th 58 2.00 2.50 
19th 58 2.14 2.45 
20th 57 2.30 2.52 
21st 58 2.81 3.07 
22nd 58 2.72 3.01 
23rd 58 2.38 2.57 
135. 
Date Number Mean Standard deviation 
June ~ 24th 59 ' 2.7b' 2.83 
(contd) 25th b2 3.29 ' 3.19 
2bth b3 3.48 3.20 
27th b3 3.bO 3.20 ' 
28th b3 3.22 2~9b " 
29th b5 3.09 3.18 
30th 65 3.66 3.18' 
July 1st b3 3.19 3.14 
2nd b4 3.11 3.04 
'3rd 65 2.92 3.04 
'4th 63 3.14 3.34' 
5th b4 4.17 3.55 
~ bth bb 5.0b 3.94 
,7th 6b 4.47 3.b5 
8th 65 4.48 3.53 
9th 65 3.85 3.46 
10th b5 3.78 3.39 
11th b5 3.77 3.44 
12th b7 3.83 3.54 
13th 71 4.11 3.53 
14th 72 3.b5 3.33 
15th 71 3.20 2.92 
Ibth b9 3.17 2.94 
17th 70 2.93 2.98 
18th 70 3.0b 2.92 
19th b8 2.43 2.3b 
20th 70 2.53 2.56 
21st 70 3.11 2.92 
22nd 69 2.78 2.93 
23rd 69 2.39 2.b7 
24th b8 2.37 2.77 
25th b8 1.94 2.45 
2bth bb 1.91 2.40 
27th b5 1.91 2.bl 
28th b5 2.14 2.47 
29th b4 2.00 2.61 
30th 63 1.55 2.15 
31st b2 1.47 2.11 
136. 
Date Number Mean Standard deviation 
Agust 1st 60 1.53 2.30 
2nd 58 1.55 2.29 
3rd 55 1.53 2.17 
4th 54 1.37 2.16 
5th 51' 1.25 1.80 
6th 51 1.20 1.56 
7th 48 1.27 2.03 
8th 46 1.06 1.56 
9th 43 1.28 1.52 
10th '41 1.41 1.53 
11th 37 1.13 1.98 
12th 34 1.59 2.23 
13th 31 1.68 2.38 
14th 31 1.61 2.13 
15th 26 1.38 2.06 
16th 22 1.18 1.30 
17th 10 1.00 1.05 
18th 7 1.00 1.00 
19th 5 0.80 1.09 
20th 4 1.25 1.50 
21st 3 1.67 1.52 
22nd 2 1.50 0.71 
23rd 2 1.50 0.71 
24th 2 2.00 1.41 
25th 1 (2.00) 0 
26th 1 (2.00) 0 
27th 1 (2.00) 0 
28th 1 (2.00) 0 
29th 1 (2.00) 0 
137. 
APPENDIX IV DAILY POLLEN COUNTS 
138. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 
POLLEN APRIL 10th 11th 12th 13th 14th 15th 16th 





Rumex (Dock/Sorrel type) 
Ulmus (Elm) 10 1 2 
Gramineae (Grass) 
Corylus (Hazel) 




Pinaceae (Pine type) 
Plantago (Plantain) 
Populus (Poplar) 
Compositae (Ragwort type) 
Luzula (Rush) 
Carex (Sedge) 
Salix (Willow) 5 2 1 
Taxus (Yew type) 5 
Others/Unidentified 
T otal ~ol1en 15 8 3 
FUNGAL SPORES 
Alternaria 
Alternaria • 2 
• 
Cladosporium 
Clados2orium • 200 
TOT AL POLLEN + 15 8 3 
FUNGAL SPORES 
* Traps not in operation. 
139. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 
POLLEN APRIL 17th 18th 19th 20th 21st. 22nd 23rd 
* ; I H 
Alnus (Alder) 
Fraxinus (Ash) 1 
Fagus (Beech) 4 
Betula (Birch) I 
Rumex (Dock/Sorrel type) 17 3 4 11 19 
Ulmus (Elm) 
Gramineae (Grass) 
Cory Ius (Hazel) 




Pinaceae (Pine type) I 
Plantago (Plantain) 
Populus (Poplar) 
Compositae (Ragwort type) 
Luzula (Rush) 
Carex (Sedge) 
Salix (Willow) 10 3 5 1 15 4 
Taxus (Yew type) 1 1 I 14 
Others/Unidentified 1 2 1 . 
Total Pollen 30 8 10 7 30 43 
FUNGAL SPORES 
Alternaria 
Alternaria : 2 
Cladosporium 
Cladosporium of 200 
TOT AL POLLEN + 30 8 10 7 30 43 
FUNGAL SPORES 
*Traps not in operation 
H - Hirst trap. 
140. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 
POLLEN APRIL 24th 25th 26th 27th 28th 29th 30th 
H * 
Alnus (Alder) 
Fraxinus (Ash). 3 1 1 1 7 8 
Fagus (Beech) 
Betula (Birch) 1 2 4 3 
Rumex (Dock/sorrel type) 
Ulmus (Elm) 5 8 1 1 3 
Gramineae (Grass) 
Corylus (Hazel) 




Pinaceae (Pine type) 
Plantago (Plantain) 
Populus (Poplar) 
Compositae (Ragwort type) 
Luzula (Rush) 
Carex (Sedge) 
Salix (Willow) 6 28 7 5 2 
Taxus (Yew type) 5 3 1 5 I 
Others!Unidentifed) 1 2 3 





CladosEorium 7 200 
TOT AL POLLEN + 20 43 7 13 21 14 
FUNGAL SPORES 
* Traps not in operation 
H - Hirst trap. 
141. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 
POLLEN MAY 1st 2nd 3rd 4th 5th 6th 7th 
* 
Alnus (Alder) 
Fraxinus (Ash) 2 8 11 7 1 
Fagus (Beech) 
Betula (Birch) 6 16 21 16 5 8 
Rumex (Dock/Sorrel type) 
Ulmus (Elm) 2 1 1 
Gramineae (Grass) 
Croylus (Hazel) 




Pinaceae (Pine type) 
Plantago (Plantain) 
Populus (Poplar) 2 
Compositae (Ragwort type) 
Luzula (Rush) 
Carex (Sedge) 
Salix (Willow) 9 7 7 11 2 
Taxus (Yew type) 1 5 
Others/Unidentified I 3 2 4 2 






TOT AL POLLEN + 20 35 43 44 12 11 
FUNGAL SPORES 
* Traps not in operation. 
142. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 
POLLEN MAY 8th 9th 10th 11th 12th nth 14th 
Alnus (Alder) 1 
Fraxinus (Ash) 22 3 2 3 16 
Fagus (Beech) 2 1 1 1 5 5 
Betula (Birch) 71 34 8 14 6 3 43 
Rumex (Dock/Sorrel type) 
Ulmus (Elm) 2 2 2 3 I 
Gramineae (Grass) 1 1 
Corylus (Hazel) 
Aesculus (Horse Chestnut) 2 
TiJia (Lime) 
Urtica (Nettle) 
Quercus (Oak) 1 
Pinaceae (Pine type) 
Plantago (Plantain) 
Populus (Poplar) 2 
Compositae (Ragwort type) 
Luzula (Rush) 1 
Carex (Sedge) 
Salix (Willow) 2 9 2 6 4 
Taxus (Yew type) I 
Others/Unidentified 1 5 1 2 2 4 
Total pollen 101 45 23 21 12 20 80 
FUNGAL SPORES 
Alternaria 
Alternaria • 2 .. 
Cladosporium 
Clados~orium • 200 .. 
TOT AL POLLEN + 101 45 23 21 12 20 80 
FUNGAL SPORES 
143. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 
POLLEN MAY 15th 16th 17th 18th 19th 20th 21st, 
Alnus (Alder) 
Fraxinus (Ash) 6 11 1 8 3 
Fagus (Beech) I I 2 I 16 7 6 
Betula (Birch) 19 16 4 7 42 36 28 
Rumex (Dock/Sorrel type) 
Ulmus (Elm) 
Gramineae (Grass) 1 2 I 1 
Corylus (Hazel) 
Aesculus (Horse Chestnut) 
Tilia (lime) 
Urtica (Nettle) 
Quercus (Oak) 1 
Pinaceae (Pine type) 1 1 
Plantago (Plantain) 
Populus (Poplar) 
Compositae (Ragwort type) 
Luzula (Rush) 
Carex (Sedge) 1 
Salix (Willow) 3 1 3 4 1 
Taxus (Yew type) 
Others/Unidentified) .. I 3 I 2 3 2 
Total pollen 29 36 8 12 69 54 42 
FUNGAL SPORES 
Alternaria 
Alternaria • 2 T 
Cladosporium 
Cladosporium ..!.. 200 . 
TOT AL POLLEN + 29 36 8 12 69 54 42 
FUNGAL SPORES 
144. 
. DAILY POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 
POLLEN' MAY 22nd 23rd 24th 25th 26th' 27th' 28th 
Alnus (Alder) 
, ' 
Fraxinus (Ash) 4 12 6 3 
Fagus (Beech) I 26 25 3 13 9 4 
Betula (Birch),' 21 34 42 60 98 42 8 
RUf11e~ (Dock/Sorrel type) 
, . 
Ulmus (Elm) 
Gramine'ae (Grass) 1 4 2 
Corylus (Hazel) 
Aesculus (Hor~e; Chestnut) 
! 
, 









. ' , 
Compositae (Ragwort type) 
L~zu'la (Rush)' ,;!. 1 
Carex (Sedge) I 1 1 2 
Salix (Willow) 1 I 2 3 2 
, 
Taxus (Yew type) 
Others/Unidentif ied 3 4 6 5 6 3 
" 
Total pollen 26 71 87 70 143 63 r'~" , •• 15 
FUNGAL SPORES 
Alternaria 
Alternaria : 2 
Cladosporium 
Cladosporium ..!. 200 . 
TOT AL POLLEN +' , 26 71 87 70 143 63 15 ' 
FUNGAL SPORES ' 
145. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 
POLLEN MAY JUNE 29th 30th 31st 1St 2nd 3rd 4th 
* * * 
Alnus (Alder) 
Fraxinus (Ash) 
~agus (Beech) 3 3 2 
Betula (Birch) 2 3 
Rumex (Dock/Sorrel type) I 
Ulmus (Elm) 
'. 
Gramineae (Grass) 4 
~orylus (Hazel) 




Pinaceae (Pine type) 2 3 
Plantago (Plantain) 
Populus (Poplar) 
Compositae (Ragwort type) 
Luzula (Rush) 
Carex (Sedge) 1 
Salix (Willow) 
Taxus (Yew type) 
Others/Unidentified 2 2 9 
Total pollen 4 8 12 19 
FUNGAL SPORES 
Alternaria 7 7 7 7 
Alternaria • 2 3.5 3.5 3.5 3.5 
-
• 
Cladosporium 43 29 79 677 
Clados2orium : 200 0.21 0.14 0.39 3.3 
TOT AL POLLEN + 7.71 11.64 15.89 25.8 
FUNGAL SPORES 
" Traps not in operation 
146. 
DAIl Y POllEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 
POLLEN JUNE 5th 6th 7th 8th 9th 10th 11th 
* H H 
Alnus (Alder) 
Fraxinus (Ash) 2 
Fagus (Beech) 5 4 3 6 
Betula (Birch) 5 5 2 2 4 6 
Rumex (Dock/Sorrel type) I 
Ulmus (Elm) 
Gramineae (Grass) 7 11 5 2 2 4 
Cory Ius (Hazel) 




Pinaceae (Pine type) 21 12 12 25 
Plantago (Plantain) I 
Populus (Poplar) 
Compositae (Ragwort type) 
Luzula (Rush) 3 I 
Carex (Sedge) 1 1 
Salix (Willow) 
Taxus (Yew type) 2 l' 
Others/Unidentified 7 5 7 4 5 3 
Total pollen 30 30 39 31 28 41 
FUNGAL SPORES 
Alternaria 7 7 7 7 7 7 
Alternaria • 2 3.5 3.5 3.5 3.5 3.5 3.5 .. 
Cladosp(!)rium 734 936 749 130 288 173 
CladosEorium .;- 200 3.6 4.6 3.7 0.6 1.4 0.8 
TOT AL POLLEN + 37.1 38.1 46.2 ·35.1 32.9 45.3 
FUNGAL SPORES 
* Traps not in operation 
H - Hirst trap. 
147. 
DAIL Y POLLEN AND FUNCAL SPORE COUNTS PER CUBIC· METRE 
GLASGOW 1983 
POLLEN JUNE 12th 13th 14th 15th 16th 17th 18th 
Alnus (Alder) 
Fraxinus (Ash) 
: Fagus (Beech) 1 
Betula (Birch) 3 6 2 2 
Rumex (Dock/sorrel type) 1 4 2 1 4 3 
. Ulmus (Elm) 1 2 6 
Gramineae (Grass) 
Corylus (Hazel) 9 3 1 1 1 11 22 
'Aesculus (Horse Chestnut) 
Tilia (Lime) ',' 
Urtica (Nettle) 
Quercus (Oak) 1 8 
Pinaceae· 1 
Plantago (Plantain) 14 45 10 8 7 81 
Populus (Poplar) I 1 2 3 
Compositae (Rag wort type) 
Luzula (Rush) 
Carex (Sedge) 
Salix (Willow) 2 2 
Taxus (Yew type) 
Others/Unidentified 5 17 2 3 2 2 5 
Total pollen 33 79 20 16 6 31 130 
FUNGAL SPORES 
. Alternaria 
... 7 7 7 7 7 7 
Alternaria .;- 2 3.5 3.5 3.5 3.5 3.5 3.5 
Cladosporium , 173 202 72 29 144 1490 ' 
Clados~orium 7 200 0.8 1.0 0.3 0.1 0.7 7.4 
TOT AL POLLEN + 37.3 83.5 23.8 19.6 10.2 140.9 
FUNGAL SPORES 
148. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 
POLLEN JUNE 19th 20th 21st 22nd 23rd 24th 2.5th 
Alnus (Alder) 
Fraxinus (Ash) 
Fagus (Beech) I 
Betula (Birch) 1 1 
Rumex (Dock/sorrel type) 3 8 4 6 11 
Ulmus (Elm) 
Gramineae (Grass) 37 31 9 45 8 130 115 
Corylus (Hazel) 
Aesculus (Horse Chestnut) 
Tilia (Lime) 
Urtica (Nettle) 10 2 4 2 28 7 
Quercus (Oak) 
Pinaceae (Pine type) 41. 79 7 13 24 30 6 
Plantago (Plantain) 3 2 2 1 2 
Populus (Poplar) 
Compositae (Ragwort type) 1 
Luzula (Rush) 
Carex (Sedge) 4 2 
Salix (Willow) 1 8 2 
Taxus (Yew type) 
Others/Unidentified> 6 7 3 5 6 
Total pollen 106 133 23 73 36 200 147 
FUNGAL SPORES 
Alternaria 22 7 7 7 7 7 7 
Alternaria : 2 11 3.5 3.5 3.5 3.5 3.5. 3.5 
Cladosporium 1440 705 720 578 331 1318 540 
Cladosporium : > 200 7.2 3.5 3.6 2.8 1.6 6.5 2.7 
-




DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 
POLLEN JUNE JULY 26th 27th 28th 29th 30th 1st 2nd 
Alnus (Alder) 
Fraxinus (Ash) 
Fagus (Beech)·. I 
Betula (Birch) 
Rumex (Dock/Sorrel type) 1 1 7 1 1 
Ulmus (Elm) 
Gramineae (Grass) 23 31 2 32 95 15 26 . 
Cory Ius (Hazel) 
Aesculus (Horse Chestnut) 
TUia (Lime) 
Urtica (Nettle) 8 8 7 6 7 
Quercus (Oak) 
Pinaceae (Pine type) .5 I 3 3 3 3 
Plantago (Plantain) 2 
Populus (Poplar) 
Compositae (Ragwort type) 
Luzula (Rush) 
Carex (Sedge) 1 
Salix (Willow) 1 
Taxus (Yew type) 
Others/Unidentif ied) 3 II 2 2 4 8 6 
Total pollen 42 54 8 48 109 33 42 . 
FUNGAL SPORES 
Alternaria 7 7 7 7 7 7 7 
Alternaria • 2 3.5 3.5 3.5 3.5 3.5 3.5 3.5 
• 
Cladosporium 144 197 950 419 1771 900 785 
Clados~orium : .200 0.7 0.9 4.7 2.0 8.8 4.5 3.9 
TOT AL POLLEN + 46.2 58.4 16.2 53.5 121.3 41 49.4 
FUNGAL SPORES 
150. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 





Betula (Birch) I 
Rumex (Dock/Sorrel type) 4 3 17 10 14 3 8 
Ulmus (Elm) 
Gramineae (Grass) 72 38 578 361 318 276 347 
Corylus (Hazel) 
Aesculus (Horse Chestnut) 
TWa (Lime) 
Urtica (Nettle) 9 13 139 101 97 .5.5 91 
Quercus (Oak) 
Pinacea.e (Pine type) 1 4 1 
Plantago (Plantain). 2 I 4 1 
Populus (Poplar) 
Compositae (Ragwort type) 
Luzula (Rush) 
Carex (Sedge) 
Salix (Willow) 3 
Taxus (Yew type) . 
Others/Unidentified 15 4 13 6 6 3 9 
Total pollen 100 59 749 483 439 342 456 
FUNGAL SPORES 
Alternaria 7 7 7 7 7 7 7 
Alternaria + 2 3.5 3.5 3.5 3.5 3.5 3.5 3.5 
Cladosporium 547 1584 6106 9070 5299 11203 8410 
CladosEorium -r 200 2.7 7.9 . 30 45 26 56 42 
TOT AL POLLEN + 106.2 70.4 782.5 531.5 468 • .5 401.5 .501 • .5 
FUNGAL SPORES 
H - Hirst trap. 
151. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 




Betula (Brich) 2 
Rumex (Dock/sorrel type) 11 26 4 12 6 2 4 
Ulmus (Elm) 
Gramineae (Grass) 108 500 222 191 100 42 335 
Corylus (Hazel) 
Aesculus (Horse Chestnut) 
TWa (Lime) 
Urtica (Nettle) 39 237 48 57 22 15 74 
Quercus (Oak) 
Pinaceae (Pine type) I 2 
Plantago (Plantain) 1 2 2 2 2 
Populus (Poplar) 
Compositae (Ragwort type) 
Luzula (Rush) 3 I 5 2 
Carex (Sedge) 
Salix (Willow) 3 
Taxus (Yew type) 
Others/Unidentified 5 4 3 10 11 13 11 
Total pollen 168 770 280 275 148 73 430 
FUNGAL SPORES 
Alternaria 7 14 29 14 29 7 14 
Alternar ia T 2 3.5 7 14 7 14 3.5 7 
, 
Cladosporium 4124 18648 6120 10628 1285 1224 5104 
Cladosporium • 200 20 93 30 53 6.4 6.1 25.5 ,.
TOT AL POLLEN +" ' 191.5 870 324 335 168.4 82.6 462.5 
FUNGAL SPORES 
152. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 
POLLEN JULY " 17th 18th 19th 20th 21st 22nd' 23rd 
* 
Alnus (Alder) , 
Fraxinus (Ash) , 
Fagus (Beech) . 
Betula (Birch) ; 
Rumex (Dock/Sorrel type) I 2 3· 5 
Ulmus (Elm) . 
Gramineae (Grass) . 155 ' 49 48 346 477 233 
Corylus (Hazel) 
Aesculu5 (Horse Chestnut) · 
Tilia (Lime) 1 . 1 1 
Urtica (Nettle) , 37 . 11 11 23 ' 79 45 
Quercus (Oak) , 
Pi~aceae (Pine type) , 1 
Plantago (Plantain) 2 1, 2· 2 
r, .', ' . 
Populus (Poplar) . 
Compositae (Ragwort type) 
Luzula (Rush) 8 
Carex (Sedge) : 
Salix (Willow) , 
Taxus (Yew type) I 
Others/Unidentified 13 5 7 14 9' 
Total poJlen 208 65 65 381 581 295 " 
FUNGAL SPORES' 
Alternaria 22 14- 14- 14 86 
Alternaria • 2 11 
• 
7 7 7 43 
" Cladosporium 3874 '. 1166 1743 3945 10642 
Cladosporium + 200 19 5.8 8.7 19 53 
TOT At' POLLEN + 238 77.8 80.7 407 391' 
FUNGAL SPORES" 
* Traps not in operation. 
153. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 





Rumex (Dock/sorrel type) I I I I 
Ulmus (Elm) 
Gramineae (Grass) 74 54 11 122 30 33 35 
Corylus (Hazel) 
Aesculus (Horse Chestnut) 
Tilia (Lime) I I 
Urtica (nettle) 23 18 12 4 2 6 
Quercus (Oak) 
Pinaceae (Pine type) 
Plantago (Plantain) 2 I I 
Populus (Poplar) 
Compositae (Ragwort type) 
Luzula (Rush) 1 2 4 1 
Carex (Sedge) 
Sa liz (Willow) 
Taxus (Yew type) 
Others/Unidentified I 4 I 5 5 5 2 
-
Total pollen 99 80 29 136 40 40 43 
-
FUNGAL SPORES 
Alternaria 14 14 14 14 14 14 29 
Alternaria • 2 
• 
7 7 7 
Cladosporium 4025 4133 18720 9601 4565 2376 9115 
Cladosporium ~ 200 20 20 93 48 22 11 45 
-




DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 





Rumex (Dock/Sorrel type) 2 1 1 
Ulmus (Elm) 
Gramineae (Grass) 14 16 11 15 9 62 38 
Corylus (Hazel) 
Aesculus (Horse Chestnut) 
TWa (Lime) 3 I 
Urtica (Nettle) 1 2 5 2 
Quercus (Oak) 
Pinaceae (Pine type) 
Plantago (Plantain) 2 1 
Populus (Poplar) 
. Compositae (Ragwort type) 1 3 2 2 
Luzula (Rush) 1 1 
Carex (Sedge) 
Salix (Willow) 
Taxus (Yew type) 
Others/Unidentified I 4 2 4 1 2 
. Total pollen 18 24 19 27 18 68 43 
FUNGAL SPORES 
Alternaria 7 14 14 14 7 7 7 
Alternaria • 2 3.5 7 7 7 3.5 3.5 3.5 ... 
Cladosporium 2254 2088 1584 3377 5.558 4377 4298 
Cladosporium ~ 200 11 10 7.9 16 27 21 21 
TOT AL POLLEN + 32.5 41 33.9 50 48.5 92.5 67.5 
FUNGAL SPORES 
155. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CURIC METRE 
GLASGOW 1983 





Rumex (Dock/sorrel type) 1 
Ulmus (Elm) 
Gramineae (Grass) 88 69 62 19 8 15 < 4' 
Corylus (Hazel) 
Aesculus (Horse Chestnut) 
Tilia (Lime) 1 
Urtica (Nettle) 20 21 9 9 
Quercus (Oak) 
Pinaceae (Pine type) 
Plantago (Plantain) 2 1 1 
Populus (Poplar) 
Compositae (Ragwort type) 2 1 2 4 
Luzula (Rush) 1 1 8 
Carex (Sedge) 
Salix (Willow) 
Taxus (Yew type) 
Others/Unidentified) 3 2 11 2 2 
Total pollen 117 95 86 42 12 17 6 
FUNGAL SPORES 
Alternaria 65 29 29 14 14 29 14 ' 
Alternaria • 2 32 14 14 7 7 14 7 T 
Cladosporium 15J36;· 14530 14054 6652 1757 3168 1656 
Cladosporium ~' 2QO 76 72 70 ,33 8.7 15 8.2 
TOT AL POLLEN + 225 181 170 . 82 27.7 46 21.2 
FUNGAL SPORES 
156. 
DAILY POLLEN AND FUNGAL SPORE COUNTS' PER CUBIC METRE 
GLASGOW 1983 





Rumex (Dock/Sorrel type) 
Ulmus (Elm) 
Gramineae (Grass) 49 4 4 17 14 39 12 
Corylus (Hazel) 
Aesculus (Horse Chestnut) 
Tilia (Lime) 1 
Urtica (Nettle) 19 4 4 11 22 81 24 
Quercus (Oak) 
Pinaceae (Pine type) I 
Plantago (Plantain) 2 
Populus (Poplar) 
Compositae (Ragwort type) 1 2 2 2 4 
Luzula (Rush) 2 4 2 6 
Carex (Sedge) 
Salix (Willow) 
Taxus (Yew type) 
Others/Unidentified 6 2 1 4 4 
Total pollen 72 19 13 32 38 134 41 
FUNGAL SPORES 
--
~~ "._,-, -'..-.. ~ 




2 68 7 7 29 29 122 103 
Cladosporium 10700 3082 3297 .5212 18288 .54670 37677 
Clados~orium • I 200 53 15 16 26 91 273 188 
, 
TOT AL POLLEN + ."-_ .. -.-.,.'''.- 193 41 . 36 87 1.58 529 332 
FUNGAL SPORES 
1.57. 








Betula (Birch) 1 
Rumex (Dock/Sorrel type) 
Ulmus (Elm) 
Gramineae (Grass) 7 8 7 7 4 13 
Corylus (Hazel) 
Aesculus (Horse Chestnut) 
Tilia (Lime) 
Urtica (Nettle) 27 8 2 19 14 17 15 
Quercus (Oak) 
Pinaceae (Pine type) 
Plantago (Plantain) 
Populus (Poplar) 
Compositae (Ragwort type) 2 3 2 I 
Luzula (Rush) I 2 
Carex (Sedge) 
Salix (WiUow) 
Taxus (Yew type) I 
Others/Unidentified 2 4 7 
Total pollen 39 21 2· 30 24 27 38 
FUNGAL SPORES 
Alternaria 303 87 7 29 101 173 396 
Alternaria • 2 151 43 3.5 14 50 86 198 .. 
Cladosporium '749 40594 2981 32082 16071 19894 20254 
Cladosporium • 200 48 202 14 • 160 80 99 101 
TOTAL POLLEN + 238 266 19.5 204 154 212 337 
FUNGAL SPORES . 
158. 
DAIL Y POLLEN AND FUNGAL SPORE COUNTS PER CUBIC METRE 
GLASGOW 1983 
POLLEN AUGUST SEPTEMBER 28th 29th 30th 31st 1st 2nd 3rd 





Rumex (Dock/Sorrel type) 
Ulmus (Elm) 
Gramineae (Grass) 1 8 6 
Cory Ius (Hazel) 
Aesculus (Horse Chestnut) 
Tilia (Lime) 
Urtica (Nettle) 5 26 16 13 
Quercus (Oak) 
Pinaceae (Pine type) 
Plantago (Plantain) 
Populus (Poplar) 




Taxus (Yew type) 
Others/Unidenti fied 3 I 
Total pollen 7 35 26 16 
FUNGAL SPORES 
Alternaria 173 288 187 43 
Alternaria • 2 
• 
86 144 93 21 
Cladosporium 10994 11751 5069 2276 
Clados~orium .;.. 200 ~4 58 25 11 
TOT AL POLLEN + 147 237 144 48 
FUNGAL SPORES 
* Traps not in operation. 
159. 
APPENDIX V PHOTOGRAPHIC DATA 
160. 
PHOTOGRAPHIC NOTES 
The photomicrographs were obtained using a Leitz Wetzlar Dialux 20EB 
microscope with a x.50 oil immersion objective and a xl0 photo eyepiece. 
The attached camera was a Wild with automatic exposure control and 
the film was Kodak Ektachrome 160ASA (3,OOOK). 
161. 
